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Though all the designs and methods in this book have been reviewed for safety, it is not possi- 
ble to overstate the importance of using the safest construction methods possible. What fol- 
lows are reminders—some do's and don'ts of basic carpentry. They are not substitutes for your 


own Common sense. 


E Always use caution, care, and 
good judgment when following 
the procedures described in 
this book. 


B Always be sure that the electrical 
setup is safe; be sure that no cir- 
cuit is overloaded and that all 
power tools and electrical outlets 
are properly grounded. Do not 
use power tools in wet locations. 


BI Always read container labels on 
paints, solvents, and other prod- 
ucts; provide ventilation, and 
observe all other warnings. 


B Always read the manufacturer's 
instructions for using a tool, espe- 
cially the warnings. 


E Always use hold-downs and push 
sticks whenever possible when 
working on a table saw. Avoid 
working short pieces if you can. 


B Always remove the key from any 
drill chuck (portable or press) 
before starting the drill. 


B Always pay deliberate attention to 
how a tool works so that you can 
avoid being injured. 


E Always know the limitations of 
your tools. Do not try to force 
them to do what they were not 
designed to do. 


E Always make sure that any 
adjustment is locked before pro- 
ceeding. For example, always 
check the rip fence on a table 
saw or the bevel adjustment on 
a portable saw before starting 
to work. 


B Always clamp small pieces firmly 
to a bench or other work surface 
when using a power tool on them. 


E Always wear the appropriate rub- 
ber or work gloves when handling 
chemicals, moving or stacking lum- 
ber, or doing heavy construction. 


MH Always wear a disposable face 
mask when you create dust by 
sawing or sanding. Use a special 
filtering respirator when working 
with toxic substances and solvents. 


E Always wear eye protection, 
especially when using power tools 
or striking metal on metal or con- 
crete; a chip can fly off, for exam- 
ple, when chiseling concrete. 


E Always be aware that there is sel- 
dom enough time for your body's 
reflexes to save you from injury 
from a power tool in a dangerous 
situation; everything happens too 
fast. Be alert! 


M Always keep your hands away 
from the business ends of blades, 
cutters, and bits. 


i Always hold a circular saw firmly, 
usually with both hands so that 
you know where they are. 


B Always use a drill with an auxil- 
iary handle to control the torque 
when large-size bits are used. 


B Always check your local building 
codes when planning new con- 
struction. The codes are intended 
to protect public safety and 
should be observed to the letter. 


M Never work with power tools when 
you are tired or under the influ- 
ence of alcohol or drugs. 


E Never cut tiny pieces of wood or 
pipe using a power saw. Cut small 
pieces off larger pieces. 


M Never change a saw blade or a 
drill or router bit unless the power 
cord is unplugged. Do not 
depend on the switch being 
off; you might accidentally hit it. 


BI Never work in insufficient lighting. 


E Never work while wearing loose 
clothing, hanging hair, open cuffs, 
or jewelry. 


NW Never work with dull tools. Have 
them sharpened, or learn how to 
sharpen them yourself. 


M Never use a power tool on a work- 
piece—large or small—that is not 
firmly supported. 


B Never saw a workpiece that 
spans a large distance between 
horses without close support 
on each side of the cut; the 
piece can bend, closing on and 
jamming the blade, causing 
saw kickback. 


MW Never support a workpiece from 
underneath with your leg or other 
part of your body when sawing. 


E Never carry sharp or pointed 
tools, such as utility knives, awls, 
or chisels, in your pocket. If you 
want to carry such tools, use a 
special-purpose tool belt with 
leather pockets and holders. 
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Defining the Stairway 


Traditionally, stairbuilding was left 
to the most experienced member 
of the carpentry crew, or even 
subcontracted to a specialist. There 
were several reasons for this. First, 
staircase construction defies 
standardization. Each stairway 

is different, if only by a matter of 
inches or even fractions of inches. 
Unlike most carpentry tasks, in 
stairbuilding a slight variation in 
dimensions can throw the whole 
project off. Second, good-quality 
staircase construction used to 
demand fine joinery techniques, 
such as the use of dovetails to join 
balusters with treads. Third, stair- 
building demands mathematical 
skills combined with accurate 
measurements. Finally, stairbuilding 
has a vocabulary and order of 
tasks all its own. 


Today, stair construction doesn't cry 
for complex joinery to ensure a long 
life. And mastering the other skills is 
no more difficult than following the 
step-by-step approach to stair- 
building outlined in this book. The 


Straight-Run Stairs. This com- 
mon staircase is the easiest to 
build but requires a long, straight 
stretch of space. 
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first step is to familiarize yourself with 
the vocabulary used by stairbuilders. 


Staircase Shapes 


Stairs vary in shapes and sizes. In 
some circumstances, your choices 
may be limited by space or budget; 
in others, you are free to build exactly 
according to your wishes. 


Straight-Run Stairs. The most 
common, most basic, and simplest 
staircase to build is a straight-run. As 
the name implies, this is a stairway 
that rises in a straight line from bot- 
tom to top. The ease of construction 
of straight-run stairs lies in the fact 
that the stringers, treads, and risers 
(if used) are identical. 


Straight-run stairs are long, however, 
and sometimes difficult to fit into a 
floor plan. Often, they are built against 
a wall. Where space is not a problem, 
such as to a basement, straight stairs 
should be your first choice. 


L-Shaped Stairs. An L-shaped stair- 
case consists of two short straight- 
runs set at right angles to each other 
and separated by a landing. An 
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L-Shaped Stairs. This is a useful 
stairway to build into a corner. 

The landing can be located in the 
middle or near the top or bottom. 


L-shaped stairway isn't as long in 
one direction as straight-run stairs, 
although it does require as much 
or more total floor space. It is most 
often built into a corner, with a 
wall running along one side. The 
L-shaped staircase is versatile in 
that the landing can be located 

at, above, or below the midpoint, 
which can satisfy a range of 
space limitations. 


Winders. A winder is really a variation 
on an L-shaped stairway. It makes the 
same 90-degree turn, but it features 
three (sometimes four) triangular- 
shaped treads. Older winder designs, 
with the treads coming to a point, had 
the benefit of taking up less space 
than straight or L-shaped stairs. But 
today's codes have restricted, or 
even eliminated, this design. The 
tapered treads are considered dan- 
gerous because a person can't safely 
step on the narrow end. 


You miay be able to build a tradi- 
tional winder if you're remodeling or 
if you're building utility stairs. Be 
sure to check with building officials 
before starting. 


Winders. Winders function like 
L-shaped stairs by creating a 
90-degree turn, but they can 
take up less floor space. 
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Spiral Stairs. The mos 


compact design, spiral stairs are 
available as prefabricated units. 


Ladders. When stairs are 
steeper than allowed by code, 

they officially become ladders. 
While not suitable for frequent 
use, a ladder can be useful for 
storage areas or sleeping lofts. 


U-Shaped Stairs. This style makes a complete 180-degree turn. They are 
built much like L-shaped staire but with a larger landing. 


Spiral Stairs. Spiral stairs take up 
the least floor space of any stairway 
style. However, spiral stairs usually 
are not recommended for a main 
stairway. They compromise safety 
and do not allow large objects, such 
as furniture, to be moved up and 
down. Nearly all spiral stairs are built 
from prefabricated parts. 


U-Shaped Stairs. U-shaped, or 
switchback, stairs are similar to 
L-shaped stairs except that they 
make a full 180-degree turn. 

This is accomplished usually by 
making the landing much larger. 
U-shaped stairs are fairly compact 
in their use of floor space and are 
especially favored in multistory 
commercial buildings. 


Ladders. Technically, a stairway 
becomes a ladder when its slope 
exceeds the rise and run require- 
ments used by codes to define a 
staircase. A ladder would not be 
suitable for regular use, but it can 
be an ideal utility stairway to an attic, 
sleeping loft, or other infrequently 


used space. The ladder is simple to 
build and takes up very little space. 


Staircase Construction Styles 


All of the stairs that are covered 

in depth in this book are “free- 
standing"; that is, they are capable 
of spanning from one level to the 
other without intermediate support. 
The stringers on these stairs provide 
the structural strength. Although 
they use the same structural frame- 
work, stairs can be divided into 
three general categories: closed, 
semi-closed, or open. 


Closed vs. Open. A closed staircase 
has walls on both sides. If it has no 
walls, it is an open staircase. The 
most common style, the semi-closed 
stairway, has a wall on one side and 
is open on the other. The principal 
difference in construction of the three 
styles is the railing system: An open 
staircase requires a balustrade on 
both sides, semi-closed stairs require 
a single balustrade, and a closed 
stairway needs only a wall rail. 


Basic Staircase Design [7| 


Closed vs. Open. Stairs can be enclosed by walls on one or both sides, or they can be open. Despite the visual 
differences, each type of stairway meets identical minimum standards. 


Interior vs. Exterior. Regardless of 
where they are located, stairs exist 
to allow movement from one level 

to another. Nevertheless, there are 
some important differences in exterior 
and interior stairs. The most obvious 
difference is exposure to weather. 
Exterior stairs must be able to with- 
stand all of the climate swings that 
your location can throw at them. 
Consequently, exterior stairs should 
be constructed of weather-resistant 
wood and treated with wood pre- 
servative regularly to maintain 

their durability. 


Interior stairs often must be built 
within tight spaces. You may be 
faced with adjusting the style of 
staircase as well as the rise and 

run to keep the stairs within bounds. 
Exterior stairs frequently do not 
face such limitations and can be 
designed in the style and with the 
dimensions you deem best. 


Exterior stairs frequently are less 
steep than interior stairs. This more 
gradual slope, which is made 
possible by increasing the run 

(to between 12 and 16 inches) 

and decreasing the rise (to about 
6 inches), is especially recom- 
mended in climates where snow 
and ice buildup are likely. 
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Exterior stairs are often quite short, 
and if they're narrow, too, you can 
build them using only two stringers, 
which can make the use of cleats or 


stair brackets more appealing. By not 


having to cut out stringers, your job 
will go much faster. 


Exterior stairs, especially those 
leading to a deck surface, are often 
built without risers (called open-riser 
stairs). This construction method 

is quicker and cheaper, and it 
minimizes wood-to-wood connec- 
tions that trap dirt and moisture 
and therefore speed deterioration. 
Porch stairs can also be built 

with open risers, although many 
traditional styles enclose the riser. 


The main stairway in the house, 
usually connecting the first and 
second floors, must be built strictly 
according to building codes. Interior 
stairs that are not normally visible 
from the main living areas of the 
house are sometimes referred to 

as utility stairs, and building codes 
aren't as strict when it comes to 
constructing these stairs. The most 
common type of utility stairway con- 


nects the first floor with the basement. 


These stairs can be built with open 


risers and common structural lumber. 


Stairs connecting the first floor with 


Typical 7" Rise/11 Run 
Interior Stair - - 


Interior vs. Exterior. Because 
they're not affected by the 
weather, and consequently won't 
get icy or wet, interior stairs can 
be steeper than exterior stairs. 
Exterior stairs must be built to 
withstand severe weather. 


the second floor, however, are a more 
visible part of the house's interior and 
are usually built with closed risers. 


Your local code may specify some 
differences in design and materials 
depending on where the stairs are 
being built. But the principles that 
determine safe stairs and handrails 
remain the same, inside or out. 


Staircase and 
Railing Anatomy 


Like many aspects of construction, 
the terminology of stairbuilding differs 
from region to region and generation 
to generation. For an earlier gener- 
ation, differentiating between “car- 
riages” and “stringers,” for example, 
was important because they were 
two different pieces performing two 
different functions. With contemporary 
construction methods, the differences 
have diminished considerably, and 
the two terms are often used inter- 
changeably by stairbuilders. 


Stringers 


In this book, a stringer will be 
defined as the structural member 

to which the treads are attached. 
There are several styles of stringers, 
but they all function to carry the 
load of the stairs. 


Notched Stringers. The most 
common style of staircase today is 
the notched stringer, also called a 
cutout stringer. Notched stringers 
are usually built with two-by framing 
lumber that is cut out in a sawtooth 
pattern to support treads and risers. 
On basement or other utility stairs, 
notched stringers are usually left 
exposed, while on other stairs they 
may be covered with a trim piece 
(sometimes called a finish stringer). 
Most of the stairs in this book will 
be built with notched stringers. 


Cleated Stringers. Cleated 
stringers consist of unnotched 
stringers with wood cleats screwed 
to the insides to carry the treads. 
Bracketed stringers differ only in 
that the cleats are replaced by 
metal stair brackets, also called 
stair angles. Both of these styles 
are easy to build, but they're not 
particularly attractive. Thus, the 
cleated style is suited more to short 
and narrow utility stairs and porch 
or deck stairs mainly because they 
are not a large and visible arch- 
itectural feature. 


Mortised Stringers. Mortised 
stringers are similar to cleated 

and bracketed stringers in overall 
appearance, but they are tougher 
to build. The difference is that 

the treads rest within channels, or 
dadoes, cut on the inside faces of 
the stringers. A mortised stringer is 
likely to appeal to someone seeking 
a custom look in open-riser stairs. 


Perhaps the most apparent feature 
of high-quality traditional stairs is the 
housed stringer. This piece of high- 
quality wood doubles as both a 
stringer and skirtboard because it 
has mortises for treads and risers 
routed directly into its face. Usually, 
a housed stringer is attached to the 


Notched Stringers. Notched 
stringers, usually 2x12s, are cut 
in a sawtooth pattern, and the 
cutout sections support treads 
and risers. 


Cleated Stringer Bracketed Stringer 


i Y | : i Stair Bracket 
Cleated Stringers. Cleated stringers have no notches; instead, the treads 
are fastened to wood cleats or metal brackets. 


Housed Stringer 


Dadoed Stringer 


Mortised Stringers. Mortised stringers look like cleated stringers and 
come in two varieties: a dadoed stringer, with channels cut on the inside 
faces to hold the treads, and a housed stringer, which is grooved to hold 
treads and risers that get wedged in place. 
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wall framing. Treads and risers slip Treads, Risers, and Nosings. The When risers a lente 


into the mortises and are tightened parts of the stairs that you can readily vertical space is left open, the stair- 
in place with wedges. The joints see consist of the treads, risers, and Case ls called an “open riser. 
between treads and risers are tight nosings. The tread is the horizontal The nosing is that part of the tread 
and attractive. But the labor involved Part of the stair, the part that you step that overhangs the face of the riser. 
is excessive, requiring that the on when going up and down. It is often rounded. 

builder have special jigs and good The riser is the vertical part of the The Skinboard. e ERE 
skill in handling a router. Most stair, located between treads. When board” as used inti e ok raters 
housed stringers installed today risers are used in the construction, iT essentially a piece S. 

are prefabricated. the result is a "closed-riser staircase." 


Treads, Risers, and Nosings. Treads are the horizontal boards that you step on; risers are the vertical parts 
that close off the back end of the treads. Nosings are the front edges of the treads that overhang the risers. Stairs 
without risers are called open-riser stairs. 


Drywall 


1x12 
Notched 
Skirtboard 


2 E a 
Skirtboard x12 Stringer Nailed to Wall 


The Skirtboard. On closed or semi-closed stairs, a piece of trim called a skirtboard is installed between the stairs 
and a wall to protect the wall. Skirtboards may be slipped between the stringer and the wall, or they may be 
notched to fit over the treads and risers. 


Basic Staircase Design 


trim installed between the stairs 

and a wall. A skirtboard hides the 
structural members and protects 
the wall from damage. It does not 
perform a structural function of its 
own. The easiest way to install a 
skirtboard is to slip it behind the 
stringer and attach it to the wall 
before the treads and risers are 
installed. The treads and risers can 
then be cut for a tight fit against 

the skirtboard. If the stringer is going 
to be nailed to the wall, however, 
you will have to cut notches in the 
skirtboard for it to fit in place. The 
skirtboard can be laid out just like 
the stringers; the difference is that 
the cut-out sections will be reversed. 


The Balustrade. The railing, or 
balustrade, is the entire assembly 
that supports the handrail. It consists 
of newels (or newel posts), balusters, 
and the handrail itself. 


Newels are large vertical members to 
which the handrail is attached. They 
supply the structural support for the 
balustrade and are typically bolted to 
the house framing or the stringers. 


The handrail is the part of the bal- 
ustrade that the user holds on 

to. The handrail provides balance 
and support for people climbing 

or descending the stairs. A handrail 
must be sized to be graspable 

by users. 


Balusters are small, vertical members 
that support the handrail. The bottom 
ends of balusters are usually con- 
nected to the treads on interior stairs, 
although the balustrades on utility 
stairs (as well as exterior stairs) often 
have upper and lower rails, to which 
the balusters are connected. In 
addition to supporting the handrail, 
balusters prevent falls through the 
side of the stairway. 


The Stairwell. The stairwell is the 
framed shaft between floors through 
which the stairs pass. A typical 
stairwell opening has doubled two-by 
headers at the top and above the 
base of the stairs, and doubled trim- 
mer joists running along both sides. 

If you are framing the stairwell, it must 


Handrail 


Baluster 


The Balustrade. Often called a railing, the balustrade includes the hand- 
rail, the balusters, or spindles, and the newels, or newel posts, at the top 
and bottom of the stairs. 


The Stairwell. Stairs pass through a framed shaft between floors called 
a stairwell. Headers are installed at each end of the stairwell opening, 
and the framing around the opening is doubled. 
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be wide enough to accommodate the 


width of the staircase you want plus 
any wall finish surfaces you plan to 
install. The length of the stairwell 
must be sufficient to allow adequate 
headroom. (See page 21.) 


Stairway Dimensions 


From the stairwell to the handrail, 
stairs are subject to strict building- 
code regulations regarding accept- 
able dimensions. The following is 

a discussion of acceptable dimen- 
sions for the parts of a staircase. 


Headroom is the vertical distance 
measured from an imaginary line 
connecting the nosing on all of 

the treads. Most codes require a 
minimum of 80 inches from that 
line to any object above. The pur- 
pose of the headroom requirement 
is to prevent you from knocking 
your head against the ceiling or 
other obstruction. 


If you live in a household where 

no one is taller than, say, 72 inches, 
you may feel that 80 inches of 
headroom is more than adequate. 
But stairs are not like escalators. 
When you use the stairs, the motion 
is more akin to jumping up and 
down than gliding smoothly. Thus, 
the minimal code requirement 
should be treated as a minimum, 
not a maximum. A more comfortable 
target for headroom is 84 inches, 
and even more if possible. When 
your space is too limited to allow for 
adequate headroom using conven- 
tional framing techniques, you can 
buy some extra room with some 
creative framing, as shown in 
"Making Headroom," page 21. 


Rise is a vertical measurement, and 
run is horizontal. These are the most 
frequently referred to components of 
staircase design. Both are expressed 
in "total" and “unit” dimensions. “Total 
rise" is the total vertical distance that 
the stairs must climb. Rise is mea- 
sured from finished floor surfaces. 
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Finished Floor 


30-34 — 
Above Treads’ 


Finished Floor 


wee 
Diameter 


1/2 Min. 


Nosing (34-1 4") 


Unit Run (10* Min.)- 


| Unit Rise 
| (7 7^ Max.) 


Stairway Dimensions. Building codes are specific on the requirements 
for staircase dimensions. The drawing gives typical requirements, but be 
sure to check your local code before you begin. 


Most stairs are built before the fin- 
ished floor surfaces have been in- 
stalled, so you must compensate for 
these later additions. “Unit rise” is the 
vertical distance from one tread to 
the next. All of the unit rises added 
together should equal the total rise. 


The “total run” is the amount of 
horizontal distance the stairway 
covers. “Unit run” is the horizontal 
distance from the face of one riser 


predictable stride up or down. Thus, 
codes only address unit rise and 
unit run. For residential stairs, codes 
usually stipulate that the unit rise 
not exceed 7% to 8 inches, and 
that the minimum unit run be 9 to 

10 inches. Be sure to check your 
local code requirements before 

you start designing your stairs. 
Again note that these are minimums 
and maximums, not necessarily 
optimums. A stairway built to the min- 


Landings. A landing is a horizontal 
platform at midflight in a stair run. 
Landings are necessary when the 
stairs change directions and may 

be required to provide a resting area 
on straight stairs that rise more 

than 12 feet. A typical landing on an 
L-shaped staircase will be square, 
with sides as long as the stairs are 
wide. Codes usually address several 
components of width in a staircase. A 
common minimum width is 36 inches, 


to the face of the next. 


imum run and maximum rise is 
likely to feel too steep. For most 
people, a 7-inch rise and 11-inch 
run are the most comfortable. 


Although the nosing is part of the 
tread, it is addressed separately 

by codes. Typically, the nosing must 
be between Y and 14 inches on 
closed-riser stairs. In some jurisdic- 
tions, nosing may not be required if 
the treads are 11 inches or deeper. 


The most critical components 

of good stair design are the ratio 
between unit rise and unit run and 
their consistency from one step to 
the next. Safety is maximized when 
people can use a “normal” and 


\ 


The handrail must be located 
between 30 and 34 inches above 
the treads (some codes allow 

30 to 38 inches). The handrail must 
be graspable, which can be ensured 
if it is circular and with a diameter 
between 1⁄4 inches and 2 inches. 
The handrail must be located at 
least 1% inches from the wall. 


measured from finished surfaces. 
Handrails don't affect this width. 
When one handrail is used, the width 
of the stairway at the handrail height 
usually can be reduced by 4 inches 
(to 32 inches), and if handrails are 
used on both sides, to 28 inches. 
Take into account the thickness of 
finish materials, such as drywall 

and skirtboards, when framing the 
stairwell opening. 


The term landing also refers to the 
surface at the top and bottom of the 
stairs. It is desirable, and may be 


oos Codes and Staircase Safety | : * 


When a staircase is properly designed and built, 
using it becomes second nature. Only when a stair- 
case is poorly designed does it become a chore to 
use. Stairs must be built to accommodate people 
of all ages and physical abilities. That is why codes 
tend to be quite strict, and it is why you should pay 
close attention to them. 


Staircases can be dangerous places. National 
statistics compiled by the Consumer Product Safety 
Commission found nearly one million stair-related 
accidents in 1990, with almost 50,000 of them re- 
quiring hospitalization and several thousand resulting 
_ in death. The design and construction of the stairs 
- themselves is not a major cause of these accidents, 
. however. Poor lighting, being in a hurry, loose 
carpeting, and ungraspable handrails are more 
often the principal culprits. 


Children, the elderly, and the physically disabled are 
the most prone to staircase accidents. This book will 
help you design and build safe stairs and guide you 
toward choosing and installing graspable handrails. 
But you will have to make some decisions of your own 


regarding the availability of adequate lighting. Even 
lighting from top to bottom is recommended, and 
light-colored walls can be a real help. If you plan to 
install carpeting over your stairs, don't use deep-pile 
or shag carpeting. The carpeting must be installed 
tightly around the nosing and secured well to the 
rest of the stairs. 


All of the stairs that are covered in depth in this book 
have been designed to meet or exceed typical code 
requirements. That doesn't ensure, however, that they 
will be fully satisfactory to your building inspector. 

Be sure to discuss your plans with the qualified au- 
thorities in your locale. 


Keep in mind that code requirements are not neces- 
sarily perfect. They exist to set boundaries, minimal 
and maximal tolerances that cover a variety of 
situations and needs. When it comes to code 
requirements on dimensions for treads, risers, and 
headroom, for example, you will usually be much 
happier if you expand the strict standards. In the 
following discussion, code requirements will be 
mixed with more ideal recommendations. 


Basic Staircase Design IB 


required, to have a 36-inch-square 
landing at the top and bottom of the 
stairs. Also, if you have a door at the 
top of the stairs that swings into the 
stairway, you will need a landing on 
the stair side so that there’s enough 
space to open the door. 


Tools 


You can build perfectly good stairs 
with relatively few tools. A basic 
stairbuilding tool chest consists of 
the following: 


For Measuring and Marking: 

an accurate measuring tape, plumb 
bob, 24-inch level, framing square, 
and pencil. 


For Cutting: a circular saw, hand- 
saw, power drill, and plane. To 
increase efficiency, and perhaps 
accuracy as well, a power miter box, 
or chop saw, and a table saw or 
radial-arm saw will come in handy. If 
you want to create rounded nosings 
out of square-edged treads, you 

will need a router equipped with 
roundover and mortising bits. A saber 
saw is useful, though not essential. 


For Joining: a hammer, nail set, 
clamps, screwdrivers (or screw- 
driver bits for use in your drill), 
chisel, and caulking gun for 
applying construction adhesive. 


For Safety: goggles or safety 
glasses, dust masks, and gloves 
for handling pressure-treated 
lumber on exterior stairs. 


Other Tools: The only more spe- 
cialized tool that you need is a 

pair of inexpensive stair buttons 
(also called stair gauges). These 
buttons can be attached to a 
framing square to create a tem- 
plate that ensures accurate layouts. 
Dividers are another useful tool 

for creating a story pole to double- 
check the layout. 
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Landings. A landing is a level platform that allows the user to adjust to 
the new level or turn a corner. Landings are required on L-shaped stairs 
and should be provided at the top and bottom of all stairs. If a door 

swings toward a stairway, provide a landing at least as wide as the door. 


Measuring and Marking Tools 


3 


24" Level 


Pencil 


6, 7. ,8, 9, 0 7 2 18 MW 5 46 17 18 19 20 21 


Measuring Tape 


4 


Framing Square 


ie? bg (5 p4 113 pa pi o» 8 7 5 5 4 3 2 4 
td 


Plumb Bob 


Cutting and Joining Tools 


eae m a S 


Circular Saw 


Power Miter Box 


Block Plane 


Flat-Bladed Screwdriver 


Chisel 


Nail Set 


Bar Clamp 


Handsaw 


Materials 


Most basic stair styles can be built 
with the lumber and other materials 
available at any lumberyard or 
building supply outlet. For common 
basement stairs that are meant to 
emphasize utility more than aes- 
‘ thetics, standard two-by lumber is the 
Dust Mask best choice. It is widely available in a 
range of widths, easy to cut and 
nail, and the most affordable option. 
Stair Buttons Stringers are usually made from 

( Soret | 2x10s or 2x12s, while treads can 

Gloves — EN Be RE E be formed with 2x4s or 2x6s. 


Stringers. The stringers carry the 
load on your stairs, so they should 
be large enough and solid enough 
| » to perform their job. Pick out your 
Dividers | +O stringer boards personally and 
Severe, carefully at the lumberyard. Look 
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Reject Boards with Crown 


Stringers. Stringers are the 
structural backbone of the stairs. 
They are usually made from 
2x10s or 2x12s. Choose straight 
boards free of knots and splits. 


for straight boards that are relatively 
free of knots and splits. If the ends 
are split, you will need to cut away 
the split section before laying out 
the stringer, so judge lengths ac- 
cordingly: A 16-foot 2x12 with 
12-inch-long splits on each end 

is effectively only a 14-footer. 


All of the stairs in this book are built 
with 2x12 stringers, but on shorter 
runs, such as off decks and porches, 
you may be able to use 2x10s. The 
critical difference between the two 
sizes is the amount of solid wood 
left after the notches have been cut. 
Codes often require that at least 
3' inches of wood remain below 
the cutout (see drawing), and a 
2x10 frequently won't leave this 
much solid stock. When building 
exterior stairs, use pressure-treated 
lumber for the stringers. 


Be sure that you have a work area 
large enough to lay out stringers. 

If you are working indoors, you will 
need enough room to lay out and 
cut 16- to 18-foot-long stringers. And 
you will find this work much easier 
with a couple of sawhorses on which 
to rest the stringers. 


Treads and Risers. If you are using 
two-by lumber for the treads, you are 
usually better off using two or three 
narrow boards for each tread rather 
than one wider board. Narrow boards 
are less likely to cup, and on outdoor 
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stairs the narrow boards allow you 
to leave a gap in between that lets 
dirt and water fall through. 


For a more refined-looking stairway, 
consider using special stair tread 
stock, which you should be able 

to find at your local lumberyard. 
Tread stock is normally sold as 
12-inch-wide boards that have been 
rounded over on one edge for the 
nosing. The boards can be ripped 
to the width you need for your own 
treads. The standard thickness 

of the boards is Ya (called "five- 
quarter”), which actually measures 
about 1 inch for hardwoods and a 
bit more for softwoods. Yellow pine 
tread stock is often used on stairs 
that will be carpeted or painted. It 
would be an acceptable choice for 
a basement or other utility staircase. 
Plywood (1'4 inches for treads; 

% inch for risers) is also used for 
stairs that are going to be carpeted. 


Tread stock is also available in oak, 
mahogany, and other hardwoods. 
Hardwoods make for more durable 
and much more attractive stairs. 
Risers can be made from square- 
edged boards of the same species 
of wood. For even stronger stairs, 
you may be abie to find tread and 
riser stock that has been rabbeted 
and grooved. 


Cupped 2x12 


Getting Ready 


The step-by-step instructions that 
follow give techniques for building 
specific types of stairs in typical 
situations. The focus is on basic, 
utility-type stairway designs that 
homeowners are most likely to build 
themselves. Before you begin 
designing and building your stairs, 
however, read this entire book 
thoroughly. Although the chapters 
are organized around different 
types of stairs, each chapter serves 
as a further lesson in stairbuilding. 
The different construction techniques 
and staircase designs discussed 
from chapter to chapter are often 
interchangeable. The next chapter 
covers the construction of a closed- 
riser utility staircase. You might 
want to build this same staircase, 
however, with open risers, a subject 
discussed in Chapter 3, page 27. 


This book uses terms for specific 
parts of the stairway that best help 
to illustrate the simplified approach 
to stairbuilding taken in these pages. 
For easy clarification of specialized 
terms used throughout this book, 
refer to the Glossary. 


^A Rabbets 


|p owe 
Riser 


Tread 


Nosing 


Treads and Risers. When using two-by lumber for treads, use two or 
three narrower boards rather than one wide board. Building suppliers 
also carry tread and riser stock milled to interlock. 


STRAIGHT-RUN STAIRS 


| 2 I asiest staircase to build is a straight-run. In most. A3 


| ces, a straight-run design will be your fir 
M 


choice. In terms of Hapee as, it requires nothing-more——— 
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: “have enough.room to get onto and off of the stairs safely, 
e as well as enough headroom to avoid-hitting your head. 
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Straight-Run Basics 


The closed-riser, notched-stringer 
set of steps outlined in this chapter 
is ideal for connecting the basement 
with the first floor. It is also useful for 
porches, where closed risers block 
a view under the porch. For simpler, 
more basic utility stairs, leave out the 
risers. (See pages 27 to 32.) 


Changing Fractions to. 


Decimals 
Vio 0.0313 
Ye 0.0625 
9/52 0.0938 
Y 0.1250 
So 0.1563 
Ae 0.1875 
"ho 0.2188 
Y 0.2500 
No 0.2813 
o 0.3125 
an We 0.3438 
YE 0.3750 
hp 0.4063 
e 0.4375 
Shp 0.4688 
Y 0.5000 
Wo 0.5313 
VAC 0.5625 
Yo 0.5938 
h 0.6250 
Mao 0.6563 
"As 0.6875 
So 0.7188 
VE 0.7500 
Sao 0.7813 
As 0.8125 
27 fap 0.8438 
YE 0.8750 
o 0.9063 
9/6 0.9375 
o 0.9688 
1 1.000 
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Because a straight-run stairway 

is longer than any other stairway 
design, space limitations are the 
biggest obstacles you face when 
building one. If you find you simply 
don't have the space for a straight- 
run, you'll have to opt for another 
style, such as the L-shaped stairway 
discussed on pages 33 to 42. 


Every situation is different. This 
chapter gives specific dimensions 
for building a specific stairway. It 
assumes that you already have a 
framed stairwell opening. You should 
study the method used to help you 
make your own calculations. In most 
cases, these calculations will result 
in several choices rather than a 
single solution. If given a choice, 
always opt for comfort and safety 
over meeting minimal standards. 


Calculating 
the Staircase Size 


Rise and run, and the relationship 
between them, are critical features in 
stair design. "Rise" refers to vertical 
distance, “run” to horizontal. The “total 
rise” is the total distance the stairs 
must climb vertically, while the "total 
run" is the total distance the stairs 
cover horizontally. "Unit rise" and "unit 
run" are layout terms that refer to the 
dimensions of each individual riser 
and tread. The rise and run must be 
nearly identical from step to step. 
Stairs that vary in tread depth or riser 
height can be dangerous. Codes 
require that the difference between 
the highest and lowest risers not 
exceed Y inch. If you do the math 

in decimals with a calculator and 
round off to the nearest 1⁄2 inch, you'll 
be close enough. (See "Changing 
Fractions to Decimals," left.) 


Calculating the Total Rise. 

The first task is to determine 
the total rise. The total rise must be 
calculated from finished floor sur- 
faces. In this example, the finished 
floor surfaces are the existing base- 
ment slab and the %/-inch hardwood 
flooring installed over */-inch ply- 


wood subfloor on the first floor. If you 
are installing stairs in a house where 
the finished flooring is not yet in place, 
find out the flooring thickness and 
factor it into the total rise. 


To get an exact vertical measure- 
ment, set the measuring tape along- 
side a plumb-bob line. Measure 

the total rise at each corner of the 
stairwell opening. If the measure- 
ments differ, use the shortest 
dimension as the total rise and plan 
to shim under the stringers when 
they are installed. In this example, 
the total rise is 106% inches. 


Calculating the Unit Rise. 

The next task is to calculate 
the unit rise, which is the height of 
one step. Codes typically mandate 
that the maximum step height be 
73/ inches, so divide the total rise 
(10624) by the legal maximum unit 
rise (7%. inches): 


106.75 + 7.75 = 13.77 


Finished 


Measuring 
Tape 


Plumb Bob 


] Measure the total rise at 
four corners of the stair- 

well. Use a plumb bob to ensure 

that the measuring tape is plumb. 


Round this figure up to 14, which 
is the minimum number of risers 
the stairs will need. Now divide the 
total rise by the number of risers to 
determine the unit rise: 


106.75 + 14 = 7.625 (7%) 


To meet most codes, this staircase 
would require a minimum of 14 risers, 
each measuring 7%s inches. But 
many people find a 7°/s-inch step to 
be too high. A more comfortable riser 
height for most people is 7 inches, 

or even 612 inches (6 inches should 
be the minimum for interior stairs). 
Try adding another riser or two to 

ihe formula: 


106.75 + 15 = 7.117 (7) or 
106.75 + 16 = 6.672 (61/6) 


Adding one or two risers makes 

for more-comfortable stairs. Before 
deciding on the number of risers, 
however, you need to calculate the 
unit run and total run, then determine 
whether you have adequate head- 
room and landing space. 


Calculating the Unit Run. 

Unit run is the horizontal dis- 
tance from the face of one riser to 
the face of the next riser. Codes 
sometimes refer to the unit run as 
the tread depth. Building codes 
require a minimum tread depth of 
9 inches. Again, you don't have to 
build your stairs exactly to this 
dimension; in fact, 10 or 11 inches 
is a safer depth. 


As a general rule, deeper treads 
should have shorter risers. Carpen- 
ters have developed a variety of 
formulas for matching tread depth 
to riser height. Two simple ones are: 


rise + run = 17 to 18 and 
rise x run = 70 to 75 


Using these riser/tread formulas 

and the target riser dimensions 

(7 /s inches and 6 '/:e inches), you 
can calculate the acceptable choices 
for unit run: 


6 Aas 11 = Y. 
6'lAe x 11 = 739^e or 


Total Rise 
To Floor 


To determine the unit rise, 

divide the total rise by the 
highest unit rise code allows 
(usually 7% in.). Then adjust the 
rise to suit your preferences. 


Se erc 


3⁄4" Min. 


For interior stairs, the unit 
run should be between 

10 and 11 in., which allows for 
the use of two 2x6s per tread 
with at least a °/-in. nosing. 


The total run is the distance covered by the stairs. It equals the unit 
run multiplied by the number of treads. 


7 Vs + 10 = 17 s 
7Vs x 102 71A 


Because all of the results fall within 
the formula targets, either choice 
would make for an acceptable and 
comfortable staircase. For the 
closed-riser basement stairs we will 
build in this chapter, the 10-inch 


tread depth is a good choice be- 
cause it allows us to use two 2x6s for 
each tread, thus creating a 1-inch 
overhang, or nosing. 


Calculating the Total Run. 

Next, multiply the unit run by the 
total number of treads to reach the 
total run, which is the horizontal length 
of the entire staircase. 
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All stairs have one less tread than 
riser because the bottom landing, 
in effect, serves as one tread. So 
with 15 risers, the staircase has 

14 treads, and 14 treads multiplied 
by the 10-inch unit run equals 

140 inches of total run. 


Checking for Landing Clear- 

ance. You may find that the 
calculated total run leaves insufficient 
room for a landing. Building codes 
may require space at both ends of 
the stairway so that users have a 
place to enter and exit. Typically, 
the length of this space, or landing, 
equals the staircase width; if there 
will be a door at the top of the stair- 
case that swings toward the stairs, 
the landing must be at least as long 
as the door is wide. If you have the 
space, remember that a bigger 
landing lets you move larger items 
up and down the stairs. 


The stairwell opening should be 
positioned to allow enough room 
for a landing at the top of the stairs. 


Use the total run of your stairs to 
determine whether there's enough 
landing space at the bottom. Drop 

a plumb bob from the end of the 
opening where the top of the stairs 
will be, mark the floor, and measure 
out the distance of the total run plus 
the width of the staircase. If you run 
into something—a wall, for instance— 
before you've spanned the total run 
of the stairs plus the landing, the stairs 
may not be acceptable by code. Try 
reducing the unit run, reducing the 
number of treads (and increasing the 
unit rise), or both to make the stairs 
fit in the allotted space; if you still 
don't have enough room, you'll have 
to build a different style of staircase. 


Calculating the Headroom. 
Knowing where the staircase 
lands also lets you know whether you 
can use the stairs without hitting your 
head on the ceiling. The amount 
of clear space between the stairs 
and the ceiling is called headroom, 
and it's measured vertically from 
an imaginary sloped plane con- 


Plumb Bob 


Measuring Tape 


Total Run + Landing 


: 


£e N 


Make sure that the stairs won't end too close to a wall by dropping a 
plumb bob from the top of the stairs and measuring out the total run 
plus the landing size. 
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necting the nosings of each tread. 
On most stairs, the headroom is 
shortest just below the header to 
the stairwell, so check the size of 
your stairwell opening. Ideally, the 
total run should equal the length 
of the stairwell opening. If the 
opening is significantly shorter 
than the total run, you may not 
have sufficient headroom. 


To find out exactly how much head- 
room your run/rise relationship yields, 
use this formula: 


Headroom = [(stairwell length + unit 
run) x unit rise] - floor thickness 


In the example stairs, the stairwell 

is 133 inches long; the unit run is 

10 inches; the unit rise is 7 7s inches, 
and the floor thickness is 10% inch- 
es. When plugged into the formula, 
these figures produce 84 inches of 
headroom. Typical code require- 
ments say that there must be a min- 
imum of 80 inches (6 feet 8 inches) 
of headroom in all parts of the 
stairway. Again, that minimum figure 


Headroom = [Stairwell 
Length/Unit Run X Unit 
Rise] - Floor Thickness 


Headroom 


Headroom is the vertical 
distance from the nosing 
to any obstruction overhead. 


On most stairs, the headroom is 


more inches of headroom to make 
your stairs conform with the code 
and all else fails, you can cut the 
floor or ceiling joists at an angle 
(the wider the angle, the more 
space you create). The header is 
then attached to the joists at the 
same angle, preferably with metal 
framing anchors. 


If the stairwell has yet to be 

| framed, you can use the total 

| run of the stairs to calculate the 

| Stairwell dimensions. A good way 
to ensure plenty of headroom is 

| to frame the stairwell as long as 
the total run of the stairs. Often, 

| however, there isn't enough room 


is not necessarily ideal. A 6-foot 
5-inch resident using such stairs 
would still feel compelled to duck 
a bit. Seven feet of headroom is a 
more comfortable minimal target, 
and it provides more clearance for 
moving furniture and other large 
objects up and down the stairs. 


If you find that the headroom is 

too short, you can adjust the rise 
and/or run on the stairs or subtract 
a tread or two to gain a few inches 
of headroom. For instance, lowering 
the unit run to 9 7 inches in the 
example stairway yields 89 inches 
of headroom. If you still don't have 
enough headroom, talk to a carpen- 
ter about enlarging the stairwell, or 
refer to "Making Headroom," above. 


Laying Out Stringers 
With the unit rise and unit run de- 
cided, you can start marking 
stringers. For stairs up to 40 inches 
wide, you will need three stringers; 
wider stairs require additional 
stringers. You only need to lay out 


| Shortest just below the header over 
| the bottom steps. If you need a few 


Making Headroom 


for such a large opening. Besides, 
the minimum headroom clearance 
is 80 inches, which may let you 
frame the stairwell shorter. 


You can calculate the necessary 
stairwell length using the formula 
in "Calculating the Headroom," 
page 20. You need to know the 
unit run, unit rise, and the thick- 
ness of the floor through which the 
stairs pass. By adding the amount 
of headroom desired to the for- 
mula and adjusting it if necessary, 
you can arrive at an acceptable 
length. For general purposes, a 
stairwell that's between 120 inches 
and 130 inches long usually offers 
sufficient headroom. 


Note that headroom is measured 
from finished surfaces. 


one stringer, however. Then you 
can cut it and use it as a template 
to lay out the others. 


Making a Story Pole. Because 


2x12s are expensive pieces of 
lumber, it makes sense to take a few 
extra minutes to double-check your 
layout. The best way to make sure 
your dimensions are accurate is to 
use a story pole. You can make this 
simple device from a very straight 
board, preferably a 2x4, that's 
a few inches taller than the total 
rise. Mark off the story pole in exact 
riser increments (7 s inches in our 
example). For best results, use 
dividers set precisely to the unit rise. 
If you don't have dividers, carefully 
cut a piece of scrap wood exactly 
7 /s inches long to use as a spacer 
block, or simply use a measuring 
tape. Start from the bottom of the 
board and mark off the number of 
risers in the staircase. Set the story 
pole in the stairwell, and check that 
the top mark aligns exactly with the 
upper-level finished floor. The story 
pole must be perfectly plumb to get 


Headroom 


Before you lay out stringers, 

make a story pole—a 
straight board marked with all 
of the steps in the stairs. 
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c =a?’ + b? 
Vc? = Stringer Length 


Stringer 


Total Run (b) 


2 Plug the total rise and total run of your stairs 
into the formula above to determine how long 


the stringers should be. 


an accurate reading. If the top mark 
is not within ° inch of the finished- 
floor height, you will need to recal- 
culate the unit rise. 


Calculating the Stringer 

Length. To determine the length 
of the lumber needed to make the 
stringers, you need to know the total 
rise, the total run, and the Pythago- 
rean theorem (c? = a? + b? ). 
Note that by adding a* and om 
you get c?. You then need to cal- 
culate the square root of that figure 
to find the finished stringer length. 
Using our example stairs, the results 
produce a minimal stringer length of 
14 feet 8 inches. Dimension lumber 
is sold in 2-foot increments, so 
16-footers would be the shortest 
you would want to buy. However, 
a safer length would be 18-footers, 
which ensures that you'll have 
enough room to lay out the stringers. 


Laying Out with a Framing 
Square. A framing square has 
a blade (the long, wide end) and 
a tongue (the short, narrow end). 
Equipped with a couple of inexpen- 
sive stair buttons (or stair gauges), 
a framing square is the perfect 
tool for laying out a stringer. Set 
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Sawhorse 


7 Ye" Rise 


one button on the outside edge of 
the blade at the 10-inch mark (for 
the tread) and the other button 

on the outside edge of the tongue 
at the 7 Ye-inch mark (for the riser). 


Next, sight down the 2x12s to deter- 
mine whether they are straight or 
they have a slight arch, or crown, 
in the middle. Usually, boards are 
slightly arched in the middle, and 
you should lay out the stringers so 
that the crown edge is up. With the 
stringer lying flat (across a couple 
of sawhorses is best), place the 
square as shown so that its corner 
points away from the wood's 
crowned edge. Mark along the out- 
side edges of the square, and then 
slide it down the stringer so that it 
aligns exactly with the previous 
mark, and mark the next cutout. 


Number the cutouts as you go along. 


Dropping the Stringer. The 

bottom of the stringer needs 
to be shortened by the thickness of 
one tread; otherwise, the first step 
will be too high and the top step too 
low. On basement stairs and outdoor 
stairs, the treads are usually two-by 
or Ya lumber. Set a scrap piece of 
tread stock along the bottom cutoff 


Use a framing square equipped with a couple 
of stair buttons to lay out the first stringer. Set 


the 2x12 across a pair of sawhorses. 


After the stringer has been 
laid out, trim one tread 
thickness from the bottom. 


line on the stringer and draw another 
line. The stringer should be cut off 
at this line. 


Cutting the Stringer. With the 

stringer laid out, the next step 
is to cut it. The stringer will then be 
used as a template to lay out the 


remaining stringers. For best results, 
you will need both a circular saw 

and a handsaw. With the stringer 
clamped to sawhorses to prevent it 
from moving, cut it with a circular saw 


Measuring Stringer Length 


You can avoid mathematics by converting to feet the total run and 
total rise of the staircase. Then using the scale 1 foot equals 1 inch, mark 


only up to the spot where the tread on a framing square the total run along the blade and the total rise 

and riser lines meet. Cutting beyond along the tongue. For example, the total run of this staircase is 1175 feet 
this point weakens the stringer. In- (140 inches), and the total rise is about 87/0 feet (106% inches). Use a 
Stead, finish the cut with a handsaw. measuring tape to measure the distance between the marks. It comes out 


to about 157 inches, which when converted back to feet equals about 


Checking the Fit. Set the stringer 15 feet 2 inches. (See "Changing Fractions to Decimals," page 18.) 


in the stairwell, with the top of 
the stringer one riser plus one tread 
thickness below the finished floor sur- 
face. Place a 24-inch level on the tread 
cutouts to make sure they are at or 
close to horizontal, and make sure 
there's enough landing space at the 
bottom of the stairs. Adjust the stringer 
up and down slightly until it rests flat 
against the floor and upper framing. If 
you can't make the top or bottom rest 
flat, use a compass open as wide as 
the gap and draw a line even with the 
floor or framing, then cut along the line. 


Making Other Stringers. Use 
the stringer you just cut as a 
template to lay out the others. Lay Using the scale 1 in. equals 1 ft., mark on a framing square the total run 
the stringer directly on top of another and total rise, and measure the distance between these points to 
2x12, and ensure that the edges are determine the stringer length. 
perfectly aligned. Be sure that any 


Compass to 
Scribe Bottom 


With the stringer resting on sawhorses, use a circular saw to cut just 
the layout lines. To avoid overcutting the layout, use a handsaw to 
finish the cut. 


Set the stri ck 

for level treads, adequate 
landing space, and tight joints. 
Eliminate gaps by scribing. 
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Use the first stringer as a 

template to lay out the 
other stringers. Carefully align 
the cutout stringer with the 
uncut stringer to ensure ac- 
curate measurement. 


crown in the 2x12 will be along the 
cut edge. Mark and cut out the re- 
maining stringers. 


© Cutting the Kickboard Notch. 


The bottom ends of the stringers 


need to be anchored to the floor. 
There are several ways to do this, 
depending on the floor surface. If 
the stringers are resting on a con- 
crete floor, they should be notched 
and then attached to a 2x4 kick- 
board. You can use the kickboard 
method on a wood floor, too, but it 
will be easier to attach the stringers 


3" Plywood — 


Ya" Plywood a 
Hangerboard XR vs 


a 


Use 8d nails to fasten a plywood hangerboard 

to the stairwell header as a nailing surface for 
the stringers. Or you can nail a 2x4 to the wall and 
notch the stringers to rest on it. 
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Ledger 


© With the stringer tem- 

V7 porarily in place, trace the 
outline of a 2x4 onto the bottom 
of the stringer, and then cut 
along the lines to make a notch 
for the kickboard. 


to the floor with angle brackets. (See 
Step 4, page 25.) 


Use a piece of scrap 2x4 to lay out 
the kickboard notches on each 
stringer. Cut out the notches with 
a handsaw or electric saw. 


Locating the Stringers 
The stringers are installed at the top 
one riser below the level of the fin- 
ished floor. The outside stringers 


should be at least 1 1⁄2 inches from 


2 2x10s 


PO 
i 


Measure down from the finished floor surface 
€ the combined distance of one unit rise plus one 
tread thickness. Mark a level line on the hanger- 

board at this location as a guide for the stringer. 


the edge of the framed opening or 
wall framing. This gap allows plenty 
of room for drywall and a skirtboard. 


Installing the Hangerboard. 
There are several ways to 
hang the stringers. For indoor stairs, 
usually the best choice is to nail the 
stringers to a hangerboard, a piece 

of 94-inch plywood that is nailed 

to the upper framing. Cut the hang- 
erboard two risers wide (about 

14 inches) and long enough to fit 

in the rough opening. Use 8d com- 
mon nails to secure the hangerboard 
to the header. An alternative method 
is to notch the stringers at the top 
and rest them on a 2x4 ledger. 


For deck or porch stairs, the best 
choices usually are to nail through 
the rim (or header) joist into the 
backs of the stringers or to use metal 
straps or hangers. (See pages 27 to 
32 for information on constructing 
stairs for decks.) 


f£ Laying Out the Hangerboard. 
Measure down from the finished 
floor surface one unit rise (7 Ys inch 
in our example) plus the thickness 
of the tread (1 72 inches when using 
2x6s) and make a mark on the hang- 
erboard. Then use a 24-inch level to 
draw a level line at this mark across 
the hangerboard. The stringers will 
be installed along this horizontal line. 


Layout Line Hangerboard 


Angle Bracket 


“2 With the stringers positioned on the layout line, drive nails through the back of the hangerboard into each 
stringer (top). Center the middle stringer in the stairwell. Nail an outer stringer either to the wall (above left) 


or to a 2x4 spacer (above right). 


er 


Installing the Stringers. 
^ Attach each stringer along 
the layout line with a single 10d 
common nail, then check the fit. If 
there's not enough room for nailing 
through the back side of the hang- 
erboard and into the stringers, use 
metal angle brackets to attach the 
stringers to the hangerboard. The 
stringers should lie flat against 
the hangerboard and bear fully on 
the floor. Place a level across the 
stringers at each step. If you find 
a stringer slightly out of alignment, 
try shimming the bottom. When 
the stringers are plumb and level, 
finish nailing. 


If you have a wall on one or both 
sides, you can nail the stringers 
directly to the wall framing. This 
makes for a solid connection. If you 
plan to add drywall and a skirtboard, 
however, this method would force 
you to notch the surface material to fit 
around the stairs. A better solution is 
to install the stringer away from the 
wall framing. Leave a space wide 
enough for the wall covering. A 2x4 
makes a good spacer. First, set the 
stringer in place temporarily, resting 
against the wall, then draw lines on 
the studs along the bottom of the 
stringer. Nail a 2x4 to the studs along 
this line, then attach the stringer to 
the spacer. This creates a strong 
connection and leaves a space for 


Toenails 


2x4 Kickboard 


a kickboard. 


you to slip in drywall and a skirt- 
board. The remaining gap will be 
covered by treads. 


If you don't have walls adjacent to the 
stairs (open stairs), nail the outside 
stringers to the rough opening 
framing and through the back of the 


Cut the kickboard to length, and use lead anchor 
a concrete floor. Then toenail the stringers to the kickboard. 
On a wood floor, nail the kickboard or use angle brackets instead of 
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s to bolt it to 


hangerboard. The middle stringer 
should be centered exactly and 
backnailed through the hangerboard. 


Ji Anchoring the Bottom. 

í Align the stringers so that they 
are square to the stairwell header 
and space them at the bottom to 


Straight-Run Stairs 


match the spacing at the top. If you 
are adding a kickboard, cut a 2x4 
to length, and then slip it into the 
notches and secure it to the floor. 
The kickboard can be nailed toa 
wood floor. To attach the kickboard 
to concrete, use a 12-inch masonry 
bit (carbide tipped) to drill pilot 
holes through the kickboard into 
the concrete. Remove the kick- 
board, force expandable sleeves 
into the drilled holes, and then 
replace the kickboard and insert 
and tighten 3-inch lag screws. 


An alternative method to secure 
stringers to a wood floor is to screw 
metal angle brackets to the floor 
and stringers, as shown. 


Finishing the Stairs 


Often you aren't overly concerned 
with the attractiveness of basement 
stairs. Especially if they will be used 
less than a primary residential stair- 
way (first to second floor), you may 
feel satisfied using two-by lumber 
for the treads, as done in the 
example stairs. For information 


Skirtboard 


Cut a 1x10 or 1x12 skirtboard, and install it 
between the stairs and a wall. On open stairs 
a skirtboard is optional. 


m Straight-Run Stairs 


on alternatives for treads and risers, 
see "Materials," page 15. 


Installing the Skirtboard. 

A skirtboard is a length of 
hardwood stock—typically 1x12— 
that is installed on the wall side of 
the stairs. Although a skirtboard 
isn't a necessity, it provides protec- 
tion for the drywall and gives the 
staircase a finished look. Use a 
framing square to lay out cut lines at 
the bottom and top of the skirtboard, 
and then nail it to the stringer or the 
wall framing. When the stairs are 
open on both sides, a skirtboard 
also improves appearance. 


Cutting and Installing Treads 

and Risers. The risers on 
these stairs are made with 1x8 
lumber, which must be ripped.(cut in 
the direction of the wood grain) to 
7 s inches in width. Note that the 
bottom riser is narrower than the 
others by the thickness of one tread. 
Cut and install the risers first. Then 
install the treads, which may be 
either single 2x12s or two 2x68. 
Use 8d finish nails or 21⁄4 inch 
flat-head screws, driving two into 


Skirtboard 


Glue and screw two 2x6 treads and a 1x8 riser 
ripped to width to the stringers. Scribe the ends 
of the treads and risers for a tight fit. 


each stringer (use three fasteners 
to attach 2x12 treads to each 
stringer). For a more secure con- 
nection, spread construction ad- 
hesive along the mating surfaces, 
then nail or screw them. 


The treads on closed-riser stairs 
must have a nosing between Y inch 
and 1% inch. For visual balance 

on open stairs, and to decrease the 
chance of splitting the treads and 
risers when fastening them, the sides 
of both can overhang the stringer. 


If one or both sides of the stairway 
are enclosed, the treads and risers 
should be cut to fit snugly against 
the skirtboard. A simple way to get 
a tight fit is to cut the tread or riser 
a bit longer than intended. Next, set 
itin place, and use a compass to 
scribe a line parallel to the skirt- 
board. Then cut the tread or riser 
along this line. 


Finishing Touches. The stairs 
cannot be considered finished until 
you've installed the railing. See 
pages 53 to 68 for a complete dis- 
cussion on railings. 
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Open-Riser Exterior Stairs 


Planning the Stairs 


Although you could build a short, 
narrow staircase using only two 
stringers, most stairs need to be at 
least 30 inches wide, and stairs that 
wide should have a third, intermedi- 
ate stringer. The outside stringers on 
these stairs may not be notched. 
Even so, these stringers must be laid 
out so that you'll Know where to install 
the stair brackets, which are metal 
angles that support the treads. The 
middle stringer is notched, and the 
treads are fastened directly to it. 


Be sure to buy the right stair brack- 
ets for the treads you plan. The 
brackets come in different lengths, 
depending on the tread depth, 

and some brackets may have more 
predrilled holes than others, depend- 
ing on whether they're designed to 
carry one or two tread boards. If you 
prefer closed-riser stairs, you can 
install additional stair brackets to 
support risers. When building exterior 
Stairs, be sure to use pressure- 
treated lumber or a decay-resistant 
wood species. 


This chapter will cover all of the 
steps needed to make open-riser 
stairs. It will not, however, repeat 
the detailed discussions of each 
step that appear on pages 17 to 26. 


Calculating 
Rise and Run 


Interior and exterior stairs have the 
same general dimensional require- 
ments. The minimal standards that 
define a safe and comfortable stair- 
way are relevant regardless of where 
the stairs are located. Nevertheless, 
there are some design differences. 
Exterior stairs generally aren't con- 
strained by headroom and landing 
limitations, for example. And exterior 
stairs generally aren't as steep as 
interior stairs. Deeper treads, espe- 
cially, can be a safety feature 
outdoors when the stairs are wet or 
covered with snow and ice. For 
exterior stairs, try to build the stairs 


E Open-Riser Exterior Stairs 


A Notched-Stringer Option 


Another common stair style for decks 
and porches is an open-riser, notched- 


stringer design. This stairway is 


with a 6- to 7-inch rise and 11- to 
16-inch tread depth. A good choice 
would be to use two or three 2x6s for 
each tread. Stair angles are readily 
available to accommodate this choice, 
and 2x6s drain better and are less 
likely to cup or twist than, say, 2x12s. 


Measuring 
Tape >: 


similar to the utility stairs discussed 
in Chapter 2 (page 17), except it is 
shorter and doesn't use risers. 


Finding the Rise. The total rise 

is the vertical measurement be- 
tween finished surfaces. In this case 
the ground is the bottom finished 
surface and the deck or porch floor 
is the top finished surface. lf you 
haven't installed the decking yet, 


48-inch Level 


To minimize errors caused by uneven ground, use a straightedge to 

extend the deck or porch toward the spot where the stairs will land, 
and measure the total rise. When the ground slopes across the stairs, 
codes allow a maximum difference of 1 in. per foot from one end of the 
bottom step to the other. 


- Deck Surface 


PRA 


If there are no space con- 

straints, you can figure out 
the unit run simply by deciding 
whether you want to use two or 
three 2x6s for the tread boards; 
add the number of treads to get 
the total run. 


be sure to add the thickness of the 
decking boards to the measurement. 


The ground is likely to be uneven. 

To get an accurate measurement for 
total rise, take the measurement from 
the approximate spot where the 
stairs will land. This can be done by 
extending the plane of the decking 
with a 48-inch level, as shown. In this 
case, the total rise equals 21 inches. 


With a total rise of 21 inches, the 
only safe choice for the unit rise is 

7 inches (21 + 7 = 3 risers). If you 
tried to build the stairs with more or 
less risers, the dimensions would be 
unacceptable. 


Sometimes, the ground is sloped 
perpendicular to the stairs, resulting 
in a first step that is higher on one 
side than on the other. Building 
codes allow this difference in height 
to be no more than 1 inch per running 
foot. So if your stairs are 3 feet wide, 
and the unit rise is 7 inches, you 
can make one side of the first step 
7 inches high and the other side no 
less than 4 inches high. 


Calculating the Run. If there 
are no space constraints, you 


can feel free to choose the tread 
depth you want. In this case, the 
treads are made from two 2x6s, with 
a -inch gap between them for 
drainage. The width of the boards 
added to the gap yields the tread 
depth of 11% inches. 


Find the total run by multiplying the 
tread depth by the number of treads. 
Because there is always one less 
tread than riser, the total run in this 
example is 22'% inches (2 x 11 s). 
Measure 22⁄4 inches horizontally 
from the deck, locate the spot on 
the ground directly below the 

22 14-inch mark, then measure the 
total rise. If it's different from the 
original measurement, recalculate 
the unit rise. 


Laying Out Stringers 


The method for laying out stringers 
on this type of stairway is a little 
different from the method used to 

lay out notched stringers. Here, the 
framing square establishes lines for 
the tops of the treads, rather than the 
bottoms. This keeps the tops of the 
treads below the top edge of the 


stringers, which is more attractive. 
With the layout line marked, you need 
only drop down the thickness of the 
tread to establish the location for the 
stair angles. This latter line is also the 
cut line for the middle stringer, which 
is notched. Using this technique, you 
do not have to "drop the stringer." 
Rather, you will have to trim the 

tops of the stringers flush with the 
deck surface. 


Choosing the Stringer Stock. 

To determine the minimal 
stringer length you will need, use 
the Pythagorean theorem: Add the 
squares of the total rise and total 
run (add one tread depth because 
the ground acts as the bottom tread), 
then take the square root of the sum 
to find the stringer length. Or you 
can convert the total rise and run 
to feet, and using the scale 1 foot 
equals 1 inch, measure across a 
framing square. (Both the Pythago- 
rean theorem and the framing- 
square method are described on 
page 22.) Either way you figure the 
stringer length, add 6 to12 inches 
to allow for waste. Here, the minimal 
length is 40 inches. 


Start with Longer 
— Board to Allow 


for Waste 


c^-a8.b 
vc?-Stringer Length 


a (Total Run -- One Tread Depth) 


Use the formula above to figure out how long the stringer stock 
should be. You can use 2x10s safely on this deck, but 2x12s might be 


necessary on a longer staircase. 
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In this case, 48-inch-long boards 
would be a good choice. 


This staircase can be built safely 
using 2x10 stringers, but longer or 
steeper stairs might require 2x12s. If 
you have any doubts, use the larger 
stock. Choose lumber that is straight 
and free of large, loose knots. 


Laying Out the End Stringers. Stair Bracket Line 
Use a framing square to lay out A 
the end stringers. Set a stair button \ 
on the outside edge of the blade at Plumb Cut for Top a Stair Button 


the tread depth and another on the 
tongue at the unit rise. 


TA Level Cut for 


Bottom 


With the stringer lying flat, place the 
square as shown, with the corner 
resting on the lumber. Mark along 
the outside edges of the blade and 
tongue. Slide the square down the 
stringer so that it aligns exactly with y 
the previous mark, then lay out the — : Eon — i 
next step. Extend the top riser line to Set the stair buttons on the framing square and lay out the tops of 
the bottom of the stringer. This will the treads. Then drop down the thickness of one tread to establish 
mark your plumb-cut line, where the the location of the stair brackets. 


Post-and-Pier Anchor 


A post-and-pier anchor connects the stringers 
solidly to the ground. The posts serve a 
double purpose: They provide a connection 
for the stringers and support the railing. 


4x4 Post Ni 


T the piers, dig 12-inch di 
2x12 Tread o prepare the piers, dig 12-inch diameter 


holes to the frost line. With a handsaw, cut 
8-inch fiberboard tubes to reach 2 inches 
above grade. Keep the tubes plumb while 
backfilling with dirt taken from the hole. 
Tamp the dirt with a 2x4 after every 8 inches 
of fill are added. 


Place two #4 L-shaped pieces of rebar in the 
tube, then fill with a foot of concrete. After 

a few minutes, lift the rebar 4 inches off the 
bottom. Fill the tube with concrete. Smooth 
the top and insert a 4x4 metal post base 

in the concrete. Position the post bases so 
=e that the posts will be square with each other. 


D Diameter When the concrete has cured, attach the 4x4 
Fiberboard Tube posts. Lay out the stringers and attach the 
stair brackets. Attach the stringers to the 
deck or porch edge, then fasten the stringers 
to the posts with lag screws. 


Dirt Fill 


| - 12" Diameter Hole 
= 


== Rebar 
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each riser line, 1 inch inside. This will 
be the riser cut line. Use a circular 
saw to cut the stringer up to the 
junction of the rise and run cut lines. 
Finish cutting with a handsaw. 


Assembling the Stairs 


The stringers are attached at the top 
to a rim joist, beam, or other structural 
j member. They can be fastened with 
Riser Cut Line | | metal angle brackets. The bottoms of 
| the stairs must rest on a firm surface, 
which can be either a bed of gravel 
or a concrete pad. Or you can build 
a post-and-pier anchor, as described 
in "Post-and-Pier Anchor" on page 30. 


alles 


1 
y 


Riser Layout Line Tread Cut Line 


Preparing the Staircase 

Footing. A 6-inch bed of 
compacted gravel is the simplest 
solution for a staircase footing. Dig 
the hole, then fill it with gravel, 


The middle-stringer treads are cut in line with the stair brackets; the 
tamping the gravel down as you fill. 


riser lines are cut 1 in. back from the fronts of the treads. 


top end of the stringer butts against 


the header. Gravel Bed 


Concrete Pad 
Lay out a tread line along the bottom 
of the bottom riser, as shown. This 
marks your level-cut line, where the 
stringer rests on the ground. The 
tread layout lines indicate the tops of 
the treads, so the stair brackets must 
be installed 17» inches below these 
lines to support the bottoms of the 
treads (2x6s being 1 2 inches thick). 
Mark lines 1'/2 inches below the lay- 
out lines. To find each stair-bracket 
location, measure down from the 
tread lines the thickness of the 
treads—-1 1⁄2 inches in this example— 
and mark lines for the stair brackets. 


2x12 Stringer 


| 


2x12 Stringer 


Carriage Bolt 
| Angle Bracket 


Lag Screws 


Laying Out the Middle 

Stringer. The middle stringer 
is designed so that the riser surface 
will be recessed 1 inch behind the 
front end of the treads. With the stair 
buttons in the same locations, use the 
framing square to lay out the riser 
and tread cuts. Follow the directions 
in the previous step for marking the 
stair-bracket locations. This will mark 
the tread cut line on the middle 
stringer. Then draw a line parallel to 


A A. 


Set the stringers on compacted gravel, which keeps water away 
from the wood. Alternatively, pour a concrete pad, then attach the 
stringers to the concrete with angle brackets, bolts, and lead anchors. 
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Before installing the stringers, fasten 

two 2x4 supports across the bottoms. 
The supports should be buried in the 
gravel, helping to distribute the load. 

For longer life, brush some wood pre- 
servative on the bottom ends of 

the stringers. 


Alternatively, you can pour a con- 
crete pad to support the bottom of 
the stairs. The pad should be at least 
4 inches thick and should rest on top 
of 6 inches of gravel. If the pad will 
support the treads only, it should be 
placed at grade, but if you want the 
pad to act as both a footing and a 
landing, place it 1'/2 inches above 
grade, which allows for water runoff. 
Fasten the stringers to the concrete 
with an angle bracket, or angle iron. 
To attach the angle bracket to the 
concrete, use a 1/2-inch carbide- 
tipped masonry bit to drill pilot holes 
into the concrete. Force expandable 
sleeves into the drilled holes, then 
insert and tighten lag screws. Use 
a-inch carriage bolts to attach the 
stringers to the angle brackets. 


At a minimum, the gravel bed or 
concrete pad must be big enough 
to support the stringers. You could 
make either one bigger to provide a 
landing at the bottom of the stairs. 


Attaching Stringers and 
Treads. Fasten the stair brack- 
ets to the stringers with the screws 
specifically recommended by 
the manufacturer. 


Use metal framing angles to attach 
the stringers to a rim joist, beam, 

or other structural member. Position 
the stringer so that the top of the 
first tread is one unit rise below 

the deck or porch. You may have 
to trim the tops of the stringers 
before hanging them. Space the 
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end stringers as far apart as the 
treads will be wide (36 inches is 
a good target). 


Fasten the middle stringer with 
framing angles, centered between 
the end stringers. The top of the 
middle stringer should align with 


the stair brackets on the end stringers. 


If the rim joist or header doesn't offer 
enough nailing surface to attach 

the middle stringer, try attaching the 
stringer with metal strapping, or nail 
the stringer to a hangerboard made 
of exterior-grade plywood. If you 
use a hangerboard, don't forget to 
trim Y, inch from the back end of 
the stringer to compensate for the 
plywood thickness. 


Trimmed to Fit 
under Decking 
Overhang 


2x12 Stringer 


With stair brackets in place, attach the tops of the stringers to a 
structural member. Cut the treads and screw them to the brackets. 
If you can't get access to the brackets from below the treads, consider 

installing the treads before fastening the stringers to the porch or deck. 


Each tread on this staircase is made 
up of two 2x6s. Cut the treads to 
length. Using the fasteners recom- 
mended by the stair-bracket manu- 
facturer, attach the first tread so that 
it is flush with or slightly below the 
tops of the end stringers. Use a 

16d nail to establish a /s-inch gap 
between the tread pieces. If you 
think you won't have enough clear- 
ance between the ground and the 
first tread to drive screws, consider 
installing the first tread before 
attaching the stringers to the rim joist. 


Codes generally require a handrail 
if the staircase contains three or 
more risers. See pages 53 to 68 for 
a complete discussion of railings. 


Stair Bracket 


Framing Angle s 


16d Nails 
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About L-Shaped Stairs 


Even if space isn't a factor, many 
people find L-shaped stairs to be 
more appealing than straight-run 
stairs. By turning the corner at 

90 degrees, the L-shaped staircase 
breaks the direct visual line from 
top to bottom. If the landing can be 
equipped with a small window, the 
effect will be even more pleasing. 
Also, a landing installed midway 
between the upper and lower floors 
provides a convenient rest spot for 
those who have difficulty getting 

up and down stairs. 


The L-shaped stairway with a landing 
is essentially nothing more than two 
straight-run stairs heading in per- 
pendicular directions. In terms of 
calculating dimensions, treat the 
landing as just another tread. 


The staircase in this chapter is a 
closed-riser model, with standard 
hardwood tread stock and matching 
hardwood risers. The landing can 
be covered with °4-inch hardwood 
flooring installed over a 34-inch 
plywood subfloor. Oak is the most 
popular hardwood for stairs, but 
other woods could be used as well. 
If you were building these stairs for 
utility purposes only and wanted 

to cut costs, you could use two-by 
lumber for the treads and leave 

out the risers. Be sure to adjust di- 
mensions to your design variations. 


Calculating 
Rise and Run 


Treads and risers on an L-shaped 
stairway must meet the same minimal 
requirements as on straight-run 
stairs. It is essential that tread depth 
and riser height be identical on both 
the upper and lower staircase runs. 


Calculating the Rise. The 

total rise is the vertical distance 
between finished floors. In this 
case, the upper and lower floors will 
be finished with identical material 
($4-inch hardwood flooring or %2-inch 
carpet). The total rise measures 


E L-Shaped Stairs with Landing 


105 inches. Divide the total rise by 
73A inches (maximum riser height) to 
find the minimum number of risers 
the stairway will require. The result is 
14 (rounded up from 13⁄2). 


Divide the total rise (105 inches) 

by 14 risers to find the unit rise 

(7 /» inches). The stairway could be 
built with 15 7-inch risers (15 x 7 = 
105), but using 14 risers allows the 
landing to be located exactly halfway 
between the floors. As long as you're 
not constrained by a wall, it's easiest 
to build the landing halfway between 
floors because the stringers will then 
be identical for both flights of stairs. 
If a wall limits the amount of space 
you have to build stairs, see "Limited 
Total Run," page 35. 


Calculating the Landing 
Height. Divide the total number 


Landing Height ~ | i} 


stairs, begin planning an 
L-shaped staircase by finding 
the total rise. Be sure that your 
measurement is from finished 
floor to finished floor. 


of risers in half (14 + 2 = 7), then 
multiply the result by the riser height 
(7 x 7 Vs = 522). This establishes 
that the finished height of the landing 
should be 52 » inches. Because 

the landing will be covered with 
inch plywood and */-inch hard- 
wood, subtract the combined 
thickness of these flooring materials 
from the landing height to find 

the framing height (52 2 - 11/2 = 
51 inches). 


Determining the Landing Size. 

The finished landing on an L- 
shaped staircase should be square, 
with the sides equal to the width of 
the treads. However, the stringers for 
the upper section will rest on the 
landing, so you need to frame the 
landing larger than its finished size. 
The side of the frame to which the 
lower stringers will be attached 


3/4" Plywood 


3A" Hardwood Flooring 


Finished Landing 


To determine the finished 

height of a landing located 
halfway between floors, divide 
the total number of risers in half 
and multiply the result by the 
unit rise. 


should be built about 1 unit run 
longer than the other side, which 
will be framed to the length of the 
treads. In this case, the frame 
measures 36 inches by 46 inches 
because the unit run is 10 inches, 
as described in Step 4, below. 


Finding the Run. To determine 
the unit run, use the run-to-rise 
formulas explained on page 19: 


unit rise + unit run = 17-18 
unit rise x unit run = 70-75 


By applying the unit rise (7 “2 inches) 
to these formulas, you will find that 
10 inches is a good unit run. 


Next, find the total run for the upper 


Because stringers to the upper stairway rest on the landing, the stairs. Because there are seven 
framed platform must be larger than the finished landing surface. risers, there will be six treads. 


Limited Total Run 


Sometimes, you need to install an L-shaped staircase 
because there isn't enough space for straight-run 
stairs. Maybe the stairs face a wall, or maybe a straight- 
run would extend into a hallway. In any event, the 
problem you face is that the total run is too short to 
put in straight-run stairs. So you need a landing for 

an L-shaped stairway, and the landing must be built in 
a particular spot, whether it's against a wall opposite 
the stairwell header or flush with a wall on one side 

of a hallway. Because the landing's location is fixed, 

its height will be determined by the number of steps 
needed to reach it. 


First, figure out the total rise and the unit rise. For 

this example, 105 inches of total rise yields 7'/? inches 
of unit rise. Then measure the total run available for 
the upper staircase. You must subtract the size of 

the landing from the total run, then occupy the leftover 
space with treads. 


If the total run for the upper staircase is 86 inches, 

for example, and the stairs are 36 inches wide, then the 
finished landing will be 36 inches square, and the 
space you have left over is 50 inches. If you will use 

a hangerboard to connect the stringers to the header, 
subtract 74 inch from the total run. You need to fill the 
50-inch space with treads. Having already determined 
that the unit rise will be 7 inches, you must find a 
unit run that will fill the space and fall within the 
limitations set by the run-to-rise formulas. In this case, 
five 10-inch-deep treads work out perfectly. Because 
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there's always one more riser than tread, you'll need 
six risers, each 7'/ inches high, putting the finished 
landing surface 45 inches below the upper finished 
floor. Measure down from the upper finished floor 

45 inches, and use a level and straightedge, line level, 
or water level to transfer this height to the landing 
area. Then build the landing as described in "Framing 
the Landing" on page 36. 


Double 2x4 
Corner Studs 
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the framing are located 16 inches 


34" Plywood Subfloor 
a on center. 


O Me 


Attaching Joists to the Wall. 

Mark the height of the landing 
framing (51 inches) on one wall 
stud, then use a level to mark the 
rest of the studs. Nail a 46-inch-long 
2x10 joist to the studs, even with the 
layout marks. Then nail a 33-inch- 
long joist at the same height on the 
adjacent wall. 


Stairwell Wi 


/ 
15°34" Hangerboard 


Framing the Landing Walls. 

The short walls that support 
the landing are framed like normal! 
stud walls, with a bottom plate and 
a double top plate. Measure the 
distance from the floor to the bottom 
edge of the joists. If you used 2x10s 
at a 51-inch height, the distance 
should be 41% inches, but measure 
to be sure. This is the height of the 

Use the run-to-rise formulas to determine acceptable tread and landing wall. 

riser dimensions for upper and lower stairs. Then multiply the 
unit run by the number of treads to determine the total run and the 
landing location. 


Landing Reference Line 


Now subtract 41⁄2 inches from this fig- 
ure (the thickness of the three plates) 


Multiply the number of treads by —— 

the tread depth to find the total run A, A : — 
(6 x 10 = 60 inches). The bottom TI 
riser will be located 60 inches from 
the hangerboard, measured hori- 
zontally. Use the same dimensions 
for the lower flight of stairs. 


Framing the Landing 


Typically, a landing on an L-shaped 
staircase is encased by walls on two 
sides. Joists for these sides can be 
nailed directly to the wall studs. The 
other two sides of the landing need 
to be framed using standard 2x4 
framing techniques. 


If the walls are covered with drywall, 
you need to locate the wall studs 

so that the joists can be nailed to 
them. If necessary, the entire landing a e 
can be set on three framed walls ; - S = Nail Joist to Wall at 
(if only one side abuts a wall) or four A Proper Height 
framed walls in case no side abuts aa 
a wall. If your landing is a different > 
size from the example in this chapter, With 12d common nails, attach 2x10 joists to the wall studs so that 
be sure that the studs and joists in the finished floor will be at the proper height. Make sure the joists 

are perfectly level. 
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to find the stud length (38 4 inches 
here). Cut eight 2x4s to this length. 
Attach studs to the bottom and top 
plates as shown, spaced no more 
than 16 inches apart. 


VET 


Cut to length the two double top 
plates (42 '⁄2 inches and 36 inches), 
then attach them to the top plates 
using 8d nails. The double top plate 
on the short wall should overlap the 


Build the walls for the uu with 2x4s spaced 16 in. on center. ge 


double top plate ties the adjoining walls together, and 2x10 joists 


bear on the top plates. 


e yond Subfloo 


Aot E << ¿o A ads. 


m 


“The e mortes Bachan ger a bm of the Fn /4 in. to cover 
the hangerboard. Glue and nail the subfloor to the joists. 


end of the wall 3 7 inches; the 
double top plate on the long wall 
should stop 3 1⁄2 inches from 

the end of the wall. Fit each wall 
under the end of the perimeter joist 
as shown, and secure the walls to 
the house framing and floor. Make 
sure the landing frame is square 
with the adjacent walls, then use 
10d nails to fasten the landing walls 
together through the top plates 
and the corner joists. 


Attach the other two perimeter joists 
along the tops of the landing walls. 
Toenail the joists to the top plate. 
Measure the distance between the 
joists (43 inches here). Cut and 
install the intermediate joist with 
joist hangers. 


Pr 


| Installing the Landing Sub- 

floor. Cut a piece of %-inch 
plywood that is flush with the landing 
on three sides and overhangs the 
long side by %4 inch. The overhang 
will cover the hangerboard. Notch 
the overhang so that it extends only 
as far as the outside stringer, as 
shown. Apply construction adhesive 
on the joist tops before using 8d 
common nails to fasten the subfloor 
to the joists. 


Making the Stringers 


You need to make a total of six 
stringers. If your landing is located 
exactly midway between the upper 
and lower floors (as in this example), 
and you will use the same flooring 
material for both floors and the 
landing, then all stringers will be 
identical. They will be attached to 
hangerboards at the tops and rest 
on kickboards at the bottoms. Lay 
out and cut one stringer, then use il 
as a template to lay out the others. 


Choosing the Stringer Stock. 

The stringers are made with 
2x12 stock. To determine the mini- 
mum length for each one, use the 
Pythagorean theorem and the figures 
for total rise and total run on each 
section, as shown. Be sure to add 
one unit run to the total run in your 
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calculations. Or you could convert 
the total rise and run to feet, and 
using the scale 1 foot equals 1 inch, 
mark these points on a framing 
square. Then measure the distance 
between these points to find the 
length of the stringers. 


The result in the drawing is a mini- 
mal length of 88 inches for each 
of the six stringers. You could cut 
stringers from 8-foot 2x12s as long 
as the ends of the lumber are free 
of splits. Choose lumber for the 
stringers that is straight and free 
of large, loose knots. 


Laying Out and Cutting the 
Stringers. Use a framing 
square to lay out the stringers. Set 
a stair button on the outside edge of 
the blade to the unit run (10 inches) 
and another on the tongue to the 
unit rise (7 Ya inches). 


With the stringer lying flat, place the 
square as shown, with the corner 
resting on the lumber. Mark along the 
outside edges of the framing square. 
Slide the square down the stringer so 
that it aligns exactly with the previous 
mark, then lay out the next cutout. 
Extend the top rise line to the bottom 
of the stringer. This will mark your 
plumb-cut line. 


3 Dropping the Stringer. Usually, 
"dropping the stringer" is a sim- 
ple matter of trimming the thickness 
of a tread from the bottom of the 
stringer. In this case, however, the 
tread stock is thicker than the hard- 
wood flooring, which is not yet in 
place. So the bottoms of the stringers 
need to be shortened by the thick- 
ness of a tread minus the thickness 
of the finished flooring. The treads 
on this staircase will be ?/4-inch hard- 
wood, which is 1 /s inches thick, and 
the flooring will be Ya inch thick. The 
difference between the two materials 
is Ye inch, and this is the amount 
to drop the stringers. Draw a line 
Ys inch from the bottom of each 
stringer, and cut along the line. 


Keep in mind the type of finished 
flooring you will install before you 


E] L-Shaped Stairs with Landing 


drop the stringers; sometimes the 
upper stringers must be dropped a 
different amount from the lower 
stringers. For example, if the stringers 


o zo ep 
We? = Minimum Stringer Length 


a (Total Run + One Unit Run) 


will rest on a basement slab, they 
must be dropped the full thickness of 
the treads, or 1 /s inches. The upper 
stringers, however, may need to be 


Use the formula above to determine the length of stringer stock you 
need. Use only straight, solid boards for stringers. 


Place the 2x12s on a pair of 
sawhorses, and after attach- 
ing stair buttons to a framing 
square at the unit run and unit 
rise, lay out the stringer. 


——————— a 


| Hardwood 
| Floor (4) 


Plywood Subfloor (Ya”) 


Remember to "drop the 

stringer." If the flooring is 
not yet in place, calculate the 
difference in thickness between 
the treads and the flooring. 


A Use a circular saw to cut up to the intersections of the riser and tread [ Cut notches in the stringers 


lines, then finish the cuts with a handsaw. as for the 2x4 kickboard. 
dropped only Ys inch. When sets of "? installing the Hangerboards. high (about 15 inches) and wide 
stringers need to be dropped different A hangerboard is a piece of enough to span the stairwell opening 
amounts, you will need to make two 3/,-inch plywood that is nailed to the at the top of the stairs. The bottom 
templates: one for the upper stringers, stairwell header and the landing. hangerboard should be just wide 


one for the lower stringers. Cut both hangerboards two risers enough to provide a nailing surface 


A Cutting the Stringer. Use a 

' circular saw to cut the stringer 
up to the junction of the rise and run 
layout lines. Finish cutting with a 
handsaw. Use the cut-out stringer 
as a template to lay out the others. 


Cutting Notches for Kick- 
boards. The bottom of the 
stringers will rest on 2x4 kickboards 
to anchor them to the lower floor and 
the landing. Use a piece of scrap 
2x4 to lay out the notches on each 
stringer. Cut out the notches with 

a handsaw or electric saw. 


"a 
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The stringers are installed one riser 
plus one tread thickness below the 
finished flooring of both the landing 
and the upper floor. The stringers will 
be attached to hangerboards at the 
top and a kickboard at the bottom. 


Use 8d common nails to fasten the hangerboards to the stairwell 
header and landing. If necessary, trim the top hangerboard to be 
flush with the bottom edge of the stringers. 
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for the outer stringers. Use 8d com- 
mon nails to nail the hangerboards 
securely to the joists. Think about 
the finished ceiling now. If the hang- 
erboard will interfere with the ceiling 
drywall, trim the hangerboard so that 
it will be flush with the bottom edges 
of the stringers. 


Setting the Stringers. On 

each hangerboard, measure 
down from the finished floor surface 
one unit rise (7 Ye inches in our 
sala plus the thickness of the 
tread (1 s inches here), and mark 
a layout line on the hangerboard. 


Attach each stringer along the layout 
line with a single nail, then check 

the fit. The stringers should lie flat 
against the hangerboard and be 
perfectly level with the floor. Place 

a level across the stringers at each 
step. If you find one stringer slightly 
out of alignment, shim the bottom 
level with the others. 


Attaching Spacers to Walls. 

If you have a wall on one or 
both sides, you can nail the stringers 
directly to the wall framing. If you 
plan to add drywall and a skirtboard, 
however, leave a space wide enough 
for both between the wall and the 
stringer. Use a 2x4 spacer for this 
purpose. Position the stringer even 
with the layout line on the hanger- 
board. Check that the stringer butts 
tightly against both the hangerboard 
and the floor. Then mark the bottom 
edge of the stringer on the wall, 
and cut a 2x4 to fit along this line. 
Remove the stringer, spike the 2x4 
spacer to the wall with 16d nails, 
then reset the stringer and nail it to 
the 2x4 spacer with 16d nails. 


Attaching the Stringers. Drive 
12d nails through the back of 
the hangerboard into the stringers. 
If the framing on the landing pre- 
vents this, attach the stringers to 
the hangerboards with metal angle 
brackets. Attach the middle stringer 
so that it is centered between the 
outside stringers. 
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With a a a 2m EEN Sich stringer Wiss the layout line. Check 


that the stringers are level and straight before you finish nailing. 


At: a e — a "comm toa Um € to i —! Theg gap 
created by the 2x4 provides space for a skirtboard and drywall. 


Make sure the stringers are square to 
the landing and the stairwell framing 
and that they're properly spaced 

at the bottom. Cut a 2x4 kickboard 


Framing 
Anchor 


Drive 12d nails through the back of a hangerboard to fasten the 
' stringers, or use metal framing anchors. Insert the kickboards into 
the notches at the bottoms of the stringers and nail everything together. 


—— ee 
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to length, slip it into the notches in 
the stringers, then secure the kick- 
board to the floor and the stringers 
to the kickboard. 


Construction Adhesive 


If you were building a utility staircase, 
such as to the basement, you might 
be content to use two-by lumber for 
the treads and one-by pine for the 
risers. The stairs in this chapter, how- 
ever, have been designed to take 

1 s-inch hardwood treads, which 

are cut from standard tread stock 
available at lumberyards and build- 
ing-supply outlets. Usually, the 
nosing on the tread stock is already 
rounded over, but you need to cut 
the boards to the right length and 
width before installing them. The 
risers and skirtboard could be made 
from the same type of wood, using 
34-inch boards. 


Cutting and Installing Treads 

and Risers. To minimize 
squeaks, the treads should be 
attached to the stringers with screws 
and construction adhesive spread 
along all mating surfaces. Drill pilot 
holes before driving screws. The 
risers can be attached with 6d nails 


ý Countersunk Nail 


Routing Edge to 
Match Nosing 


Attach treads and risers with construction adhesive, screws, and nails to help prevent squeaking stairs. Drill 
pilot and countersink holes, and cover them with wood plugs. If the treads will overhang the sides of the 
stairs, shape the tread ends with a roundover bit in a router. 
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and construction adhesive. Use 
wood screws to fasten the bottoms 
of the risers to the back edges of 
the treads, too. If you are using 
hardwood treads and risers, you will 
probably want to cover the heads 
of the screws and nails for a neater 
appearance. Countersink the screws, 
then cover them with wood plugs 
that match the tread stock. You can 
buy wood plugs at home centers 
and lumberyards. On the risers, use 
a nail set to drive the heads of the 
nails betow the surface, then plug 
the holes with matching putty. Sand 
or plane the surfaces flush. 


The treads must be at least 36 inches 
wide. If you are using hardwood 
tread stock and you want the treads 
to overhang the side a bit, you might 
want to shape the tread ends to 
match the rounded nosing. Use a 
router fitted with a roundover bit to 
shape the ends, as shown. You will 
need to round over both the top and 
bottom. Use sandpaper to remove 
any burn marks on the end grain. 


Cut and install the bottorn riser first. It 
must be ripped to match the height of 
the stringer. Note that it is narrower 
than the other risers by the thickness 
of a tread. Then cut and install the 
second riser before installing the first 
tread. Install the third riser, followed 
by the second tread, and continue 
up the stairway. If the skirtboard is 
already in place, you can cut both 
the treads and risers to butt tightly 
against the skirt. 


The easiest way to get a perfect fit is 
to position the riser or tread tightly 
against the skirtboard, and then use 
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a compass to scribe the exact shape 
of the skirtboard on the end of the 
tread. If you need to install a skirt- 
board on an open side, use a 
framing square to lay out cut lines 

at the bottom and top, then nail the 
skirtboard to the stringer. 


The treads on a closed-riser staircase 
must have a nosing between Y inch 
and 14 inch. 


Attaching the Angle Blocks. 
Another way to prevent squeaky 
stairs is to install angle blocks. Cut 
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keep them from squeaking. 


the triangular blocks out of scrap 
two-by lumber, then attach them with 
adhesive and nails to the underside 
of the stairs at the junction where 

the tread meets the riser. Attach two 
or three angle blocks at each stair. 


If you've taken the trouble to install 
attractive hardwood treads and risers 
on the stairs, you will want to be 
equally committed to installing a 
matching railing. You'll find some 
ideas on making your own balustrade 
and handrail or installing a prefab- 
ricated railing on pages 53 to 68. 
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Glue and nail triangular angle blocks under the treads and risers to 
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Y Landing,” to build winder stairs. 


A Three-Step Winder 


Winder Pros and Cons 


Winders are not as safe as straight- 
run stairs or stairs with a landing. Use 
a winder only if you have no other 
choice. For one thing, the irregularly 
shaped treads present a hazard. An 
important component of stairway 
safety is ensuring that the movement 
from step to step is routine and re- 
petitive. By their nature, winders 
require users to adjust their routine as 
they move around the corner. Also, 
users who try to climb the stairs using 
the narrow section of the winder may 
find insufficient support for their feet. 
Finally, while a landing is likely to 
break a fall down the stairs, winder 
stairs would not. 


Restrictions. Winders are oiten 
closely regulated by codes. In some 
areas you may not be allowed to 
build a winder as the main stairway 
in a house. Many codes won't allow 
winders in which the treads come to 
a point. Instead, treads are required 
to be at least 10 inches deep along 
the “line of travel,” usually defined as 
the line running 12 inches from the 
narrow edge of the treads. 


Some codes additionally stipulate that 
the minimum width of treads be no 


Saving Space. A winder staircase is more compact 
than L-shaped stairs because the landing is replaced | 
by three pie-shaped treads, called winders. | 
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less than 6 inches at any point. A con- 
tinuous handrail is required along the 
side with the narrower treads. Be sure 
to check your local code carefully. 


Saving Space. A winder introduces 
a shortcut in the line of travel, similar 
to cutting across a corner lot rather 
than following the sidewalk. The 
reduced impact on the floor plan 

is most apparent when the winder 
treads come to a point, as shown 

in the drawing. When space is too 
limited even for a winder, you may 
have to consider spiral stairs. (See 
page 51 for details.) 


Building 
a Basic Winder 


As with all stairs, you need to 

find the total rise, then calculate a 
comfortable unit rise and unit run. 
To illustrate better the differences 
between stairs with winders and 
stairs with a landing, the instructions 
below will assume the same total 
rise (105 inches) and number of 
risers (14) as the stairs in Chapter 4. 
Be sure to read pages 33-42 carefully 
before attempting to build a winder. 


You need to frame a landing and 
build two sets of stringers. The 


ZE 


differences here are that one set 

of stringers is reduced by two 
treads, whose place will be taken 

by the two winder steps you will install 
on top of the landing. Also, the 
upper stringers won't rest on the 
landing. Instead, they are hung 

with joist hangers off the side of 

the top winder step. This allows you 
to build a smaller frame. 


Building the Landing. Two 

sides of the 36-inch by 36-inch 
landing rest on short framed walls. 
The joists for the other two sides 
are attached directly to the house 
framing. If your landing is freestanding 
(that is, not adjacent to walls), you 
can frame short walls to support the 
other two sides. In the example stairs, 
the landing serves as the fifth tread 
from the bottom, and the total height 
of the landing is 37 Y2 inches (using 
a unit rise of 7 V» inches). Use con- 
struction adhesive and 8d common 
nails to install the landing subfloor. 


Laying Out the Winders. Use 

a 36x36-inch piece of %-inch 
plywood to lay out the winders. Lay 
out three treads so that the tread 
width along the line of travel (usually 
12 inches from the narrow end of the 


Framing Anchor 


` Walls 
Removed 
for Clarity 


The 36-in.-square landing rests on two framed 
walls. The other two sides are attached to the 
house framing. 


treads) is equal on each tread. An 
easy way to ensure this is to draw 

a diagonal line on the landing, as 
shown. Measure in from each corner 
18% inches, and mark these spots 
on the diagonal line. Then draw a line 
from the inside corner of the plywood 


Wall Side 


Wall Side 


q 
oO) 


Draw a diagonal line and 

measure 18% in. from 
each corner. Then draw lines 
from an adjacent corner through 
the 18°/-in. marks just made. 


Ends Beveled 60? 


Ends Beveled 120? 


2x8s Ripped to 69/4 


Ends Beveled 30? 


/ 


Build frames for the top and middle winders 
using two-by lumber and 10d nails. The height 
of each frame plus tread equals the unit rise. 


through each of the two marks. This 
divides the plywood into three pie- 
shaped wedges. Each wedge serves 
as a layout for one tread. 


Note that this 189/4-inch dimension 
is good only on a 36x36-inch landing. 


Top Tread 


Middle 
Tread 


Cut along one of the layout 

lines only. Each of the 
resulting two pieces will serve 
as a tread. 


Tread Nailed 
to Frame 


Ends Beveled 60° 


For a larger landing, the dimension is 
larger. For example, for a 40x40-inch 
landing, the dimension is 20% inches. 
For other sizes, you can experiment 
with the layout until the tread width 
along the line of travel is equal from 
step to step. 


Cutting the Treads. Cut out 

one of the treads. This piece 
will be the top tread, and the re- 
maining two-thirds piece will be the 
middle tread. The landing itself will 
serve as the bottom tread. 


Building the Winders. You 

need to build frames for the top 
two steps of the three-step winder. 
The unit rise on this example stair- 
case is 7/2 inches. From this dimen- 
sion, subtract the thickness of the 
plywood treads (3⁄4 inch). The result, 
63A inches, is the height of each 
frame. Rip several 2x8s to 69/4 
inches, then cut and assemble the 
frames using 10d nails. 


Assembling the Winder. 

Keeping the sides flush, toenail 
the larger of the two frames to the 
landing. For extra holding power, 
use 8d ring-shank nails and make 
sure that the toenails are driven 
firmly into the frame. Then nail the 


=> Frame Nailed 
to Lower 
Tread 


Walls 
Removed 
for Clarity 


Use 8d ring-shank nails to fasten the larger 
frame and plywood tread to the landing, and 
the smaller winder to the larger one. 
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Top Winder Tread 


Hangerboard 


. Joist Hanger 


Use joist hangers or framing anchors to attach the stringers to the 
upper winder and hangerboards for the tops of the stringers. 


larger plywood tread to the frame. 
Finally, fasten the smaller riser 


frame and tread. 

6 Installing the Stringers. The 
stringers are cut and installed 

much like those in the previous 

chapter. The one difference is that 

the stringers for the upper staircase 

section do not rest on the platform. 


Tread without 
Nosing, to be 
Carpeted +, . 


Rather, they are hung from the back 
side of the upper riser with joist 
hangers. Do not “drop the stringer” in 
this case. Instead, clip off a flat edge 
on the stringer bottoms so that they 
can rest in the joist hangers. If the 
end stringers are flush with the edge 
of the platform, you won't be able to 
install joist hangers properly. Instead, 
use framing anchors. 
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Adding Nosings. Before carpeting the stairs, use half-round molding attached with 4d or 


You will need to "drop the stringer" 
on the lower stringers. Both sets of 
stringers can be attached at the top 
with hangerboards. 


Adding Nosings 

With the winder stairs built and the 
stringers cut and attached, you can 
now cut and install the remaining 
treads and risers, using ?-inch 
plywood. If the stairs are going to 
be carpeted, you may not have 

to include a nosing on the treads. 
(Check your local code.) 


If you need to add a nosing for 
carpeted stairs, cut the treads ac- 
cordingly. You can add nosings to 
the winder treads with half-round 
molding, which is available in a 
variety of sizes. Cut the molding 

to the width of the tread, apply con- 
struction adhesive or glue to the 
mating surfaces, and then drive 4d or 
6d finishing nails through the molding 
and into the winder. 


If the winder treads are going to be 
covered with hardwood, you don't 
need to worry about the nosing at this 
stage. Instead, the finish treads— 
with one edge bullnosed for the 
nosing—can be cut to allow for the 
proper overhang. 


Hardwood Tread 


Se 


6d finishing nails and 


construction adhesive to create nosings. Hardwood can be installed so that it overhangs the risers. 
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e most compact stairs—winding stairs—take up 

Z uL. | to ‘floor space. This chapter covers stairs that occupy 
N space, including ladder stairs and spiral stairs. 

iced are folding attic stairs, which you can 

| ‘cess to the attic without having a permanent 

ing up valuable space. If yous 've built a low 
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Other Stairway Choices 
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Ladder Stairs. A ladder-like 
stairway takes up little floor space. 


Ladder Stairs 


A ladder stairway comes in handy 
for gaining access to an attic or loft. 
Because ladder stairs are so steep, 
codes prohibit the use of ladder 
stairs in a regularly used or occupied 
part of the house. 


Ladder stairs require little floor 
space, and the open-riser design 
won't obstruct the view from one side 
of the room to the other. You can use 
dimensional lumber (2x8 stringers 
and 2x6 treads, for example), °/ oak, 
or another hardwood. The treads 

rest in dadoes cut in the stringers. 
Because the ladder stairway has only 
two stringers, the treads should be 
kept to 30 inches or less in width. 


Because this staircase is neither 
required nor covered by codes, the 
rise and run requirements discussed 
at length on pages 18 to 20 probably 
won't apply, but check with your build- 
ing inspector before proceeding. For 
this kind of stairway, a rise of between 
10 and 12 inches is best. Ladder 
stairs are intended for permanent 
installation. If you need the access 
but don't want to tie up floor space, 
consider installing folding stairs. (See 
"Folding Attic Stairs," page 50.) 
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Set the stringers, and mark 
the top and bottom cuts. 


Story Pole 


Stringer 


i 


Use th 
on the stringers. 


Preparing the Stringers. Set the 

stringers in place. The angle at 
which they will rest depends on your 
preference. A good target slope is 
between 60 and 70 degrees. Use 
a 24-inch level and sliding bevel to 
establish the cut line on the bottom 
of each stringer. Make the horizontal 
cuts, put the stringers back in place, 
and use the sliding bevel to mark the 
top horizontal and vertical cuts. 


Making the Story Pole. A story 
pole is a quick and accurate 


Total Rise 


Make a story pole to lay 
out the treads. 


Dado 
Location 


A 


e story pole and a sliding bevel to lay out the dado locations 


tool for laying out the stringers. Use a 
straight board to make the story pole. 
Set the board in the opening. Use a 
level to make sure the board is per- 
fectly plumb, then mark the upper 
floor surface on the story pole. Meas- 
ure from this mark to the bottom of 
the pole to determine the total rise. 
Divide the total rise by the number 

of treads you desire, and mark the 
treads on the story pole. 


Laying Out the Stringers. 
Rest the stringers in place, 


and holding the story pole plumb, 
transfer the layout onto the inside 
face of each stringer. If necessary, 
use a framing square to extend 

the layout on the story pole to the 
stringer. Use the sliding bevel, still 
set to the angle established in Step 1, 
to mark the layout for the dadoes. 
Because the story pole is laid out 
with the tops of the treads, marking 
the dadoes involves marking more 
layout lines one tread thickness 
below the original layout. 


Cutting the Dadoes. The 

simplest way to cut the dadoes 
is to use a table saw and dado 
cutter. You can also make a series 
of freehand cuts with a circular saw. 
Set the blade to cut no more than 
halfway through the board. Cut 
carefully and stay within the layout 
lines. Clean out the dadoes with a 
chisel. If you have a router, you can 
make clean, accurate dadoes using 
a straight bit. A simple, temporary 
fence made of 1x4 stock will help 
guide the router, as shown. 


Assembling the Ladder. 

Cut the treads to length, then 
temporarily assemble the entire lad- 
der on the floor to ensure that the 
parts fit. Take the ladder apart, apply 
glue to the dadoes and tread ends, 
and reassemble it. Use clamps at 
the upper and lower treads to help 
hold the ladder square, then arill 
pilot holes and drive 2 '/2-inch wood 
screws through the stringers into 
the treads. 


Installing the Ladder. Use 

metal framing anchors or 
heavy-duty angle-iron brackets 
to secure the top of the stringers 
to the wall or framing. If joists run 
alongside the outside faces of the 
stringers, fasten the joists and 
stringers with two carriage bolts 
through each side. The bottoms 
should be toenailed to the floor or 
secured with brackets. 


Router 
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Cut the dadoes with 


out a table saw by making a series 
circular saw. Chisel out the waste. For greater accuracy, use a router. 


Bar Clamp 


Assemble the ladder by gluing and screwing the stringers to the 
treads. Use clamps to hold the assembly square. 


Carriage 
Bolts 


Stringer Toenailed 
to Floor 


Stringer 


Bolt the ladder securely to the wall or framing. The bottom should 
be toenailed or bolted to the floor using metal angles. 
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^ sufficient Room to 


Unfold Stairs 


Follow the manufacturer's 
instructions to determine 


the best location for the stairs. 


Folding Attic Stairs 


Folding stairs are intended to provide 
access to an attic. When you need to 
get into the attic, you pull down the 
stairs; when you're done with them, 
they fold back up into the attic. 


Folding stairs are sold as kits at 
building-supply outlets and are de- 
signed to be installed quickly. The 
instructions that follow are typical of 
folding-staircase designs, but make 
sure to follow the manufacturer's 
specific recommendations. 


Locating the Stairs. The stairs 

must be located where there is 
sufficient room to swing the ladder 
open, and you must have enough floor 
space around the bottom to allow safe 
access on and off the ladder. Check 
the dimensions required for installing 
folding stairs before you buy them. 


Framing the Rough Opening. 

Most often, the stairs will be 
installed so that they run parallel 
with the ceiling joists. You will have 
to cut a section out of at least one 
joist, so install headers and trimmers 
to create the rough opening. The 
illustration shows the removal of a 
section of one joist and the instal- 
lation of two headers and a trimmer. 
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Header 


Ceiling Joists 


Ceiling Joist 
Removed 


Joist Hangers 


Trimmer 


Most attic stairs are installed parallel with the ceiling joists. Frame 


the rough opening by cutting out a section of a joist and installing 
| two headers and one trimmer. Use joist hangers. 


Temporary 
Support *— 


Screw 1x4s along each end 
of the rough opening so 
that they create a ledge to 
support the stairs temporarily. 
3 Installing Temporary Sup- 
ports. Temporarily screw 
1x4 supports across the ends of 
the rough opening so that they 
form a 1-inch ledge in the opening. 
Drive 2-inch drywall screws through 
the 1x4 supports into the headers 
on both ends of the rough opening. 


The supports will be required to 
carry the full weight of the stairs. 


rough opening. Rest it on 
the 1x4 supports. When the unit 
is level and square, secure it. 


Installing the Stairs. With 

a helper in the attic, slide the 
staircase unit up into the rough 
opening, and rest it on the temporary 
supports. Make sure you've placed 
it in the right direction. Level and 
square the frame, using wood shims 
if necessary. Carefully unfold the 
stairs, and then drive 10d nails or 
2'/2-inch screws through the stairway 


frame into the joists. Trim the bottom 
of the stairs flush with the floor so 
that when unfolded, the ladder 
forms a straight line. Remove the 
temporary supports, and trim the 
opening with casing. 


Spiral Stairs 


Many people find spiral stairs to be 
an attractive architectural feature. 
Their main purpose, though, is to 
allow a transition from one level to 
the next without consuming a lot 

of room. A 48-inch-diameter spiral 
staircase can be tucked into a 
corner of a room with little or no 
interruption of household traffic 
flow, or it can be installed in a more 
central location in a room without 
creating a bottleneck. 


Spiral stairs don't have to be 
compact. There are some grand 
designs that make a gradual, 
sloping, 90-degree turn. An advan- 
tage of this style is that it may be 
used as a primary stairway. Codes 
dictate that standard spiral stairs, 
which make a 270-degree turn, 

be used only as utility stairs. 


Spiral Stairs. Spiral stairs are sold in easy-to-install kits. Choose from 
metal or wood, for interior or exterior applications. 


Only a skilled craftsperson would 
want to make a spiral staircase from 
scratch. Fortunately, there are several 
manufacturers of spiral stairs for 
interior and exterior applications. 
These stairs can be delivered to your 
home ready for installation. You may 
be surprised at the variety of styles 
and materials available. Check with 
local building-supply outlets and 
look through home-improvement 
magazines for the names of spiral- 
staircase manufacturers. 


Installing Spiral Stairs 


Installation techniques vary widely, 
depending on the manufacturer and 


Drainage Gap 


/ x 
Decking 


b. 


Treads 


Base Plate ... — 


Installing Spiral Stairs. Attach 
the base, landing, and treads. 


the style you choose. The illustrations 
provide an idea of the components 
that make up a typical spiral stairway 
kit. Installation usually begins with the 
base plate, which is bolted to the 
floor. A center column is then fas- 
tened to the base plate, usuaily via 

a threaded rod, and the treads are 
attached to the column. The top 
tread attaches to the landing, which 
is bolted to the stairwell framing. 


Platform Stairs 


It's not necessary to cut out stringers 
when you only need a single step. A 
platform stair is simple to make, yet it 


Stacked Platforms for Higher Access 


Platform Stairs. Instead of laying out and cutting stringers, build simple 
platforms for access to a low deck or patio. 
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] Rip the boards for the plat- 
form frame to size, and then 
assemble it with 10d nails. 


can match your deck or gazebo 
nicely if you use decking boards for 
the treads. You can adjust the unit 
rise by changing the height of the 
platform frame. And you can stack 
one platform on top of another to 
create multi-riser stairs. 


Building the Frame. Measure 

the distance from the ground 
to the decking surface. Divide this 
figure in half, then subtract the thick- 
ness of the tread boards (1% inches 


Dry-Set Brick Step. Bricks are 
held in place by a wood frame. 
Rabbeted joints at the corners 
create additional strength. 
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The platform should rest 
on a level surface and be 
attached to the deck framing. 


for 2x4s or 2x6s) to get the height of 
your platform. 


Rip the boards for the platform to size. 


If you are using pressure-treated 
lumber, be sure to treat the cut edges 
with preservative before proceeding. 
Nail the platform together. 


Assembling the Stair. Prepare 

a level surface for the stair 
platform. Fasten the platform to the 
deck beam or rim joist. Then cover 
the platform with decking boards. 


Rabbeted 


] Build the frame with two-by 

lumber ripped to the height 
of the unit rise. Fasten the rabbets 
with staggered 2-in.. screws. 


Dry-Set Brick Step 


This exterior stair is a good choice 
when all you need is a single step up 
to a deck or gazebo. “Dry-set” bricks 
do not require any mortar or concrete. 
Instead, they are set on a bed of 
compacted gravel topped with a 
layer of sand. The bricks, sand, and 
gravel are contained in a frame of 
pressure-treated or decay-resistant 
two-by lumber. Instead of bricks, you 
could also use concrete pavers. 


Building the Frame. Measure 

the total rise, which is the dis- 
tance from the ground to the decking 
surface. Divide this figure in half to 
determine the riser height. 


Rip the frame lumber to the riser 
height. Cut the front and back risers 
to the width of the step, then cut 
34-inch by 1 »-inch rabbets on each 
side. Cut the side risers to length, 
then nail or screw the corners from 
each direction, as shown. 


Assembling the Step. Prepare 

a reasonably level surface, then 
set the frame in place. Lay landscap- 
ing fabric in the bottom, then fill the 
frame with pea gravel, sand, and 
bricks. Fill any gaps between bricks 
by sweeping sand over the surface. 


PREA i 


Sand (1 inch) 


Pea Gravel 


Fill the frame with gravel 
and sand so the bricks are 
flush with the frame's top. Fill 

gaps between bricks with sand. 


“Stair railing” is a common term for what is more 


accurately called a balustrade, which is composed of one 


v 


or more newels, balusters, and a handrail. Newels are 
also called newel posts or, O on exterior stairs, 
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Balustrades 


A balustrade can be the most pro- 
minent, and therefore aesthetically 
significant, feature of a staircase. 
Balustrades also serve an important 
safety function, providing both a 
graspable handrail to steady the 
user and a blockade on open stairs 
to prevent a fall over the side. 


Balustrade Types 


There are two principle kinds of 
balustrades: post-to-post and over- 
the-post. On a post-to-post railing, 
the handrail is cut to fit between 
newel posts, and all of the sections 
of handrail are straight. This design 
is easier to build than an over-the- 
post balustrade, which has a con- 
tinuous handrail that's attached to 
the tops of the posts. Although 
many homeowners favor the flowing 
appearance of an over-the-post 
balustrade, fabricating one from 
scratch is difficult even for exper- 
ienced stairbuilders. If your heart is 
set on an over-the-post balustrade, 
consider installing a prefabricated 
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Balustrade Types. A post-to-p 
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system. On the other hand, you can 
build an attractive post-to-post bal- 
ustrade yourself with a table saw 
and router. Prefabricated compo- 
nents are also available. Check 
building-supply outlets for their 
stock on hand, or ask to see catalogs 
from manufacturers of stairway and 
stair parts. This chapter will give you 
basic design choices and construc- 
tion techniques for both styles of 
balustrade, with emphasis on post- 
to-post balustrades. 


Building a Balustrade 


Building your own balustrade can 

be as difficult as you want to make it. 
A post-to-post design with doweled 
balusters set in the treads and fillets 
at the handrail can take a good deal 
of time, whereas a design with bal- 
usters nailed to the sides of a stringer 
can be finished in little time at all. 
The type of balustrade you build 

will depend on the location of the 
stairs (inside vs. outside, basement 
vs. main floor), your time and confi- 
dence, and your budget. 
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ost balustrade is the easiest style to build 
yourself. The rail is cut to length and installed between newels. An over- 
the-post balustrade has a continuous rail that runs over the newels the 

full length of the balustrade and requires special curved fittings. 


Establishing the Balustrade 
Centerline. If you want to build a 
balustrade system with balusters 
set in the treads, you first must 
establish the balustrade centerline. 
This is nothing more than a common 
point along which all of the com- 
ponents can be located. 


There are no hard-and-fast rules 
about where exactly to locate the 
balustrade centerline, but there 
are a few general rules of thumb, 
which you can follow to the letter or 
deviate from as necessary. A good 
method for establishing the center- 
line is to begin with the location of 
the balusters on the treads. Balusters 
typically align on the side with the 
face of the stringer or skirtboard. 
Thus, the balustrade centerline is 
located exactly half the width of a 
baluster away from the face of the 
stringer or skirtboard. Mark the 
centerline in pencil on each tread. 


Remember that codes usually re- 
quire at least 32 inches of clearance 
at the handrail on a 36-inch-wide 
staircase. Be sure to check the 


Establishing the Balustrade 
Centerline. The balustrade 
centerline locates the midpoint 
of the railing. 


Making Newels. Newels support the ends of a balustrade. You can buy manufactured newels or make your 


Table Saw 


Rounded Top and Edges 


Decorative Kerfs Cut ona 


Finial Screws into Newel 
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own from 4x4 lumber. Simple decorative touches, such as cutting chamfers and kerfs or attaching finials, will add 


to the beauty of custom-built newels. 


requirements in your area. Check the 
clearance after you establish the 
centerline, keeping in mind that half 
the width of the handrail extends 
beyond the centerline. 


Making Newels 


Newels, or newel posts, are the 
backbone of the balustrade system, 
making it strong and reliable. As a 
general rule, you need one newel at 
the bottom of the stairs, one at the 
top, and one at a landing or any 
other change of direction. The newel 
at the bottom of the stairs is called 
the starting newel; the landing newel 
is at the top. An L-shaped staircase 
that is open along one side also 
needs an angle or platform newel 
(or newels) to allow the railing to turn 
the corner. An angle newel requires 
complex notching, work that is 
probably best left to a professional. 
(See the sidebar "Turning Corners," 
page 56, for more information.) 


You can make your own newel posts 
if you want a simple, straightforward 
design. For a more complex profile, 
you might want to shop for a man- 
ufactured newel. If you choose to 


make your own, use good-quality 
4x4 lumber. If you're making a hard- 
wood newel post but can't find large 
enough stock, you'll have to glue up 
two smaller pieces. Chamfer or round 
over the edges of the 4x4. You can 
add a decorative touch to the top of 
the post with a manufactured finial, 
which can be screwed onto the post. 
You can also create a band of decor- 
ative kerfs around the post on a table 
saw or with a router. 
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Cut Notch 
with a Router 


Use the balustrade centerline to determine the location of the newel 
and where to notch it so that it will fit over the tread. 


Installing Newels 


With the balustrade centerline deter- 
mined, you can calculate where to 
locate the newels. The aim is to center 
each newel on the centerline. With the 
handrail centered over the balusters, 
this ensures that the handrail will fall 

in the center of the newel. 


] Laying Out the Newels. Use 
the centerline to determine 
where to notch the newel. Some 


Top of 
Tread 


... Nosing 


Height from 
Top of Tread 
{to Subfloor 
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newels require a notch on one face 
only; others must fit around the cor- 
ner of a tread. The illustrations give 
general guidelines for calculating the 
notch on a newel that rests on the 
subfloor. If the newel is going to be 
attached to the framing beneath the 
subfloor, you will need to adjust the 
length accordingly. 


Cutting the Notches. You can 

cut a simple side notch using 
a circular saw and chisel. With the 
depth of the saw blade set to the 
depth of the notch, make a series of 
cuts. Then clean out the notch with 
a chisel. 


A corner notch should be cut with a 
router fitted with a straight bit. You 
need to rout on two sides, then clean 
out the corners with a chisel. If the bit 


A handrail on an L-shaped stair- 

way can be short and simple or 

| complex, depending on whether 
the staircase is open or enclosed 

| by walls. If the entire stairway is 
enclosed by walls on both sides, 
you need only add a basic wall 
rail. If the bottom run is open 

| (left), you can install a straight 

| handrail following the instructions 

in this chapter. 


Kerfs from 
Circular Saw 


Use a circular saw and chisel to cut a side notch in the newel (left). 

To cut a corner notch, use a router with a straight bit and clamp 
straight boards to the 4x4 to guide the router (right). Square the corners 
and remove waste with a hammer and chisel (inset). 


If one entire side of the stairs is open, 
however, you will have to install a 
handrail around the corner. One 
approach is to use a double newel 
post (middle), essentially two 
separate, straight handrails. This 
utilitarian approach is best suited 

to basement stairs. 


The most attractive—and complex— 
way to turn the corner is with an 
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angle newel (right). Notching 
angle newels is difficult work that 
you might want to leave to a 
trained stairbuilder. When notched 
correctly, an angle newel laps the 
skirtboard on both the lower and 
upper staircase runs. Because the 
bottom of the newel is visible at 
the corner of the finished wall, 

it often is chamfered for a decor- 
ative touch. 


Balustrade 
Centerlines 
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Upper Stringer | 


Notch Rests 
on Landing 
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The newel must be strong and fas- 
tened securely. Whenever possible, 
make the post long enough to 
extend through the subfloor and 
bolt it to the floor joists or blocking 
between the joists. If the floors, 
| walls, and ceilings have already 
been finished, this effort may be 


Newel Post 


Subfloor 


! Carriage Bolt 


== Floor Joist 
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too involved. But if you can cut out a 
section of the subflooring and get at 
the framing beneath without much 
effort, you can create a stronger con- 
nection for the newel post. 


The newel may need to be notched to 
fit over a floor joist. Attach the newel 
to the joist with two carriage bolts 


Newel Posi 


Floor Joist 


Carriage Bolts 


Floor Joist — — - 
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isn't long enough to excavate the 
entire depth of the notch, chisel out 
the excess wood, as shown. To guide 
the router in a straight line, use an 
edge guide (if you've got one) or 
clamp down some straight boards 

to act as guides. 


Attaching the Newel to a 

Stringer. When it isn't practical 
to run the newel beneath the subfloor, 
then it must be attached firmly to a 
stringer. Bolts make the strongest 
connection. If you want to hide the 
bottom of the newel, notch it and 
install it on the inside of the stringer 
before installing the treads and 
finished stringer or skirtboard. Then 
notch the first tread to fit around 
the newel. 


The more common approach is to 
notch the newel to fit around the 
corner of the bottom tread, which 
may have to be notched as well to 
accept the newel. In this case, the 
bottom of the newel will be visible. 
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(left). If the newel falls between 
two floor joists, add cross blocking 
and bolt the newel to the blocking 
(middle). Another option is to in- 
stall a base for the newel by nailing 
a piece of two-by lumter to the 
bottoms of the joists, then securing 
the newel with lag screws (right). 


Newel Post 


AN! 


Bottom of Newel 
Post Hidden 


If it's too difficult to attach the newel to the floor framing, bolt it to a 
stringer. Notch the newel to fit over the outside of the stringer and 
tread (left) or over the inside of the stringer (right). 
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Carriage bolts or lag screws can be 
driven through the post on two sides. 
Check the newel post for plumb on 
two adjacent sides before tightening 
the bolts. Countersink the holes, if 
you like, and then cover the bolt 
heads with wood plugs. 


Handrails 
Manufactured Handrails 


Handrails come in a variety of 
shapes and sizes. You can buy 

a manufactured handrail and cut 
it to length or make your own, but 
remember that the handrail serves 
one principal function: It gives you 
something to grab onto when 
climbing or descending the stairs. 
If the handrail can't be gripped, it 
can't do its job. That is why codes 
give specific instructions on the 
size and shape of the handrail. A 
round handrail with a diameter 
between 1/4 and 2 inches is the 
most effective size for grasping 
purposes. Most building-supply 
outlets carry several styles of 
handrails manufactured to meet 
code requirements. 


Making a Handrail 


If you are making the newels and 
balusters yourself, you may want 
to make a matching handrail. The 
handrail at left in the illustration 
can be made with a solid piece 

of wood or with two °% (1-inch- 
thick) boards glued together. You'll 
need a router table to plow out 
the groove on the bottom, cut the 
coves along the sides for gripping 
purposes, and round over the 

top edges. 


A simple handrail that's ideal for 
stairs to a deck or basement is 
the T-shaped design. It has a 
graspable 2-inch wide board on 
top, 1 inch to 1% inches thick, 
which is nailed or screwed to a 
vertical 2x6. The 2x6 can be at- 
tached to newel posts. A variation 
of this design uses only a 2x6 
with finger grips routed out. 
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Manufactured Handrails. Prefabricated handrails come in a wide 
variety of styles. They can be purchased with a flat or a dadoed (plowed) 
bottom. Choose one that matches your overall balustrade design and 
installation technique. 


Finger Grips 
Cut with Router 
Cove Bit 
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Making a Handrail. If you want to make your own handrail, be sure 
that it can be grasped securely. If it can't, it isn't safe. Although you can 
use a router to shape a handrail, it can be as simple as a pair of boards 

nailed together to form a “T” shape. 


Rout to 
Width of 
Balusters 


Installing a Handrail 


For this post-to-post balustrade, the 
handrail fits between newel posts 
with a butt joint cut at the angle of 
the slope of the stairs. The handrail 
is attached to the newels with screws 
or rail bolts. The height at which the 
rail is fastened depends on local 
codes, usually between 30 and 38 
inches above the tread nosing. 


Establishing the Angle Cut. 

First, determine the angle to SSIES stein ae Rete 
cut the ends of the handrail. Set a Find the angle of the stairs 
straight board or 48-inch level on the by resting a level across 
tread nosings so that it crosses the the treads. Transfer the angle to 
starting newel post. Set a sliding the miter box with a sliding bevel. 


bevel to the angle formed between 
the level and the newel post. Transfer 
the setting on the sliding bevel to a 
miter box, chop saw, or table saw, 
and then make the bottom cut. 


Cutting Handrails to Length. 

Lay the rail along the tread 
nosings flush with the starting newel. 
Scribe the length of the handrail at 
the upper newel, then cut. Bear in 
mind that this method will work only 
if both newel posts are plumb. If they 
aren't, you should cut the handrail a 
little long, then trim it for a good fit. 


Establishing Handrail Height. 
The height of the handrail is 


Scribing Top 
End of Handrail 
against Newel 

Post 


Use the newels, rather than a tape measure, to 
determine the length of the handrail. 


established by codes, and is mea- 
sured vertically from the nosing of 
the treads. Usually, the minimum 

is 30 inches, and the maximum is 

38 inches. Clamp a piece of wood on 
the newel post to hold the handrail 

at the appropriate height. 


Fastening Handrails to 
Newels. There are several ways 
to attach the handrail to the newel 
post. The method you use may be 
dictated by the style of the handrail. 
If you are using a handrail with a 
grooved, or plowed, bottom, you 
can drive two 2-inch drywall screws 
through the underside of the handrail 
into the starting newel post at the 
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Temporarily clamp a piece of wood on the 
newel to hold the handrail at the right height. 


base of the stairs. Later, the balusters 
and fillets will cover the screw holes. 


Another method uses rail bolts. A 
rail bolt has machine-screw threads 
on one end and lag-screw threads 
on the other. With the handrail tem- 
porarily clamped in place, counter- 
bore a large-diameter access hole 
about 1% inches deep for the 
washer and nut. Then drill a pilot hole 
through the handrail 2 inches deep 
into the newel post for the bolt itself. 
Remove the handrail and screw the 
lag-screw end of the rail bolt into the 
newel post. This will be easier if you 
spin a couple of nuts on the machine 
thread end, then use a wrench to 


Rail Bolt 
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Fasten a handrail to the newels with drywall screws or lag screws. Plug the holes, and sand them smooth. 
Or counterbore an access hole, drill pilot hole, and install a rail bolt, slipping the handrail over the machine end. 
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grip the nuts and thread the bolt in. 
Slip the handrail over the rail bolt, 
insert the washer, then tighten the 
nut. The access hole can be covered 
with a wood plug. 


Installing Wall Rails 


In an enclosed stairwell, where 
there are walls on both sides of the 
stairs, you need only attach a rail to 
the wall. The height of the wall rail 
is established by code, usually be- 
tween 30 and 38 inches. Also, you 
must maintain a space of at least 
1% inches between the handrail 


The top end of the handrail should 
be attached with screws through the 
bottom or with screws or a lag screw 
through the top. Plug the holes. 


and the wall. 


Blocking 
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Making a Wall Rail. Usea 
router to shape a 2x4 into a 
custom-made wall rail. Use 


Installing Wall Rails. When 
| attaching a handrail to a wall, 
| screw the brackets to the wall, 


making sure you hit studs or dowels to hold the rail away 
blocking, and then screw the from the wall, or cut 1%-in. 
handrail to the brackets. lengths of metal tubing. 

2x2 


Balusters 


2x6 Top Raii 
Do ON 


2x4 Bottom Rail 


Notched 7 
Newel Post 
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Building Basic Railings. Functional and attractive railings can be made with simple techniques and basic 
materials. The one- and two-rail designs shown are ideal for exterior and basement stairs. 


The easiest method for installing a 
wall rail is to attach a stock handrail 
to brackets that are fastened to the 
wall. The brackets must be secured 
with screws long enough to penetrate 
at least halfway into the wall studs or 
blocking. With the brackets in place, 
cut the handrail to length and attach 
it to the brackets with screws. 


Making a Wall Rail. If you're not 
satisfied with the look of a manufac- 
tured wall rail, you can make your 
own. Use a router to round the top 
and shape the finger grips on a 2x4. 
Use 1'/-inch spacers, such as wood 
dowels, to hold the handrail away 
from the wall, and drive lag screws 
through the handrail into the wall 
framing. Cover the lag-screw holes 
with wood plugs, if desired. 


Building Basic Railings 


If you need a railing on your base- 
ment, deck, or porch stairs, or if 

you just prefer a simpler design, you 
can build a more basic model that 
doesn't require fitting balusters into 
treads and handrails. With this basic 
railing, the posts are notched and 
then bolted to the staircase stringer. 
A top and bottorn rail are nailed to 
the posts, with balusters then nailed 


2x6 Top Rail 


2y2 
Baluster 
p PA 


Notch in 
Post to 

Fit over 
Stringer 


N 


E 


Stringer | 


to the rails. A variation on this design 
eliminates the bottom rail, with the 
bottoms of the balusters secured to 
the face of the stringer. 


As a handrail, a 2x6 top rail set on 
edge may suffice for a short run of 
stairs, but a more graspable handrail 
can be formed by nailing a 2-inch- 
wide cap rail on top of the top rail. 


Circular Saw 


Saw Kerfs 


Notching the Posts. To notch 
a post, set the blade on your 


circular saw to the depth of the notch. 


(1% inches will give the post full 
bearing on the stringer.) Make a 
series of cuts through the post, then 
clean out the notch with a chisel. 


2 Installing the Posts. To fasten 
a post on a stringer, have a 


The post is notched to fit over the stringer. Make a series of cuts to 
the proper depth with a circular saw, then clean out the waste with 


a chisel. 


Have a helper hold the newel post plumb while you drill pilot holes 
through the post and stringer. Secure the post to the stringer with 4- 
in.-long, Y-in.-diameter carriage bolts. 


Carriage 
Bolts 


helper hold the post plumb using 
a level. Drill pilot holes through the 
post and stringer. Insert Ya-inch 
Carriage bolts, washers, and nuts, 
then tighten securely. 


Installing Rails and Balusters. 

With 10d common nails, nail 
the rail or rails to the post, then use 
8d finishing nails to attach the 2x2 
balusters to the rails. To keep the 
balusters equally spaced and plumb, 
you may want to make a baluster- 
spacing template. For a 4-inch gap, 
nail a 4-inch-wide spacer board to a 
short 2x4. The 2x4 should be at the 
slope of the top rail, while the spacer 
should be plumb. You can establish 
this angle quickly by laying the 2x4 
along the top rail and the spacer 
against the newel post, then nailing 
them together. 


Balusters 


Balusters, sometimes called spindles, 
aren't just pretty to look at; they also 
support the handrail and fill the gap 
between the handrail and treads. 
Building codes regulate the size of 
gap that is permitted between bal- 
usters, normally 4 to 6 inches. This 
tight spacing not only prevents a child 
from falling through the balustrade, it 


Nail balusters to rails with 
8d finishing nails. For even 
spacing, make a template. 
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Balusters. You can buy or make your own balusters. Square-top balusters usually require grooved handrails, 
while rounded balusters are set in holes in the handrail. Manufactured balusters have pins that fit into holes in the 
stair treads; homemade balusters may be doweled or nailed to treads. Space balusters 4 to 6 inches apart, with the 


shorter baluster installed at the front of the tread and the longer in back. 


also is intended to prevent small 
children from slipping their heads 
between balusters. A 4-inch gap is 
much more effective in this regard. 


Balusters usually are designed to 
mimic the style of the newel posts, 
but they don't have to be. Rounded 
balusters, for example, can offer a 
pleasant contrast to bulky, square 
newels. If you'd like to make your 
own rounded balusters, they can 
be fashioned out of large-diameter 
hardwood dowels or closet poles, 
both of which are available at 
building-supply outlets. Simple 
square balusters can be fashioned 
from hardwood stock and cut to size 
on your table saw. 
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At one time, experienced stair- 
builders attached balusters to treads 
with dovetail joints, but such labor- 
intensive joinery is rarely seen in new 
construction. Today, manufactured 
balusters are available with wood pins 
on the base that fit into holes bored 

in the treads. Balusters that you make 
yourself can be toenailed to the 
treads or set with dowels. The tops 
of balusters are either rounded or 
square. Square-top balusters usually 
are installed in the groove of a plowed 
handrail; if you make your own square 
balusters, cut them just wide enough 
to fit the groove. Rounded balusters 
are set in holes drilled in the under- 
side of the handrail. 


For balusters that are attached be- 
tween treads and the handrail, note 
that you will need two sizes. The 
baluster at the front of the tread is 
shorter than the back baluster. Also 
note that the lines of any recess or 
chamfer on the baluster are horizontal 
to the tread at the bottom but follow 
the slope of the handrail at the top. 


Installing Balusters 


Whether you buy them pre-milled 

or make your own, the easiest way 
to install balusters is to set them in 
holes drilled in the treads. The holes 
are drilled along the balustrade cen- 
terline, and they accept the pins in 
the bottoms of manufactured bal- 


If you arbitrarily space balusters 
a certain distance apart, say 

4 inches, the space between the 
last baluster and the newel post 
may not be the same as the rest 
of the spaces. To ensure equal 
spacing between all balusters, 
you'll have to do some math. 


1. Add the width of one baluster 
to the targeted spacing between 
balusters (1.5 + 4 = 5.5). 


2. Divide the vertical spacing 
between posts by the result in #1 
(84.5 + 5.5 = 15.36). 


3. Round the result in #2 down to 
determine the number of balusters 
needed (15). 


usters. If you're making your own 
balusters, you should insert dowels 
in the ends. 


Laying Out the Treads. Having 

established the balustrade cen- 
terline, you've already done most of 
the work for laying out the baluster 
locations on the treads. On a typical 
balustrade, each tread holds two 
balusters. The face of the front bal- 
uster aligns with the face of the riser 
beneath it. The back baluster is 


The baluster at the front 

aligns with the riser be- 
neath it; the back baluster is 
centered between the risers. 


Spacing Balusters Equally 


4. Multiply the number of balusters 
by the width of one baluster (15 x 
1.5 = 22.5). 


5. Subtract the result in #4 from the 
spacing between the posts (84.5 - 
22:562)! 


6. Add 1 to the number of balusters 
to account for the extra space that 
occurs in a balustrade (15 + 1 = 16). 


847" 


Measuring Tape to 
Determine Total Run 


centered between the risers. This 
layout procedure will ensure that the 
balusters are equally spaced. Make 
sure that the spacing between bal- 
usters meets your local code. 


Boring the Treads. If you're 
installing pre-milled balusters 
with bottom pins, or if you plan to 
use dowels to fasten custom-made 
balusters to the treads, you must 
arill holes in the treads. Draw straight 
diagonal lines in each baluster out- 


Bore a hole at the inter- 

section of the diagonal 
lines in the baluster outlines on 
the treads. 


7. Divide the result in #5 by the 
result in #6 (62 + 16 = 3.875). 


8. Convert the result in #7 into a 
fractional equivalent for the spacing 
between each baluster, and make 
space to this size (3.875 = 3/4). 


line, and at the intersection of the 
lines, drill a hole 1 inch deep with 
a brad-point bit of the appropriate 
diameter. Drill straight holes. 


Cutting Balusters to Length. 

The length of each baluster 
should be measured in place. That 
way you will be assured of a tight fit 
at each joint. Hold the baluster in 
place, using a level to keep it per- 
fectly plumb. Scribe a line across 
the baluster where it intersects the 


Hold each baluster over its 


layout mark, use a level to 
check it for plumb, then mark 
the top for cutting. 
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"d 
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Drill dowel holes in the 
balusters and tread, then 


install the baluster on the tread. I 


bottom of the handrail. Then add to 
this length the depth of the groove 
on the handrail. 


Doweling Custom-Made 

Balusters. Most manufactured 
balusters come with a 1-inch pin 
milled on the bottom. You can make 
a similar detail on your own balusters 
using Y-inch-diameter dowels. Find 
the center of the baluster by drawing 
diagonal lines across the bottom. To 
drill a perfectly straight hole, you'll 
have to set up the baluster in a drill 
press. If you're using a hand drili, 
secure the baluster in a vise. Drill 
the hole 1 inch deep. Cut the dowels 
about a inch shorter than 2 inches, 
spread a small amount of glue in the 
holes and on the dowel, insert the 
dowel in the baluster, and then install 
the baluster and dowel on the tread. 


Fastening the Baluster Tops. 

Toenail the tops of the balusters 
to the handrail through pilot holes. If 
the handrail isn't grooved, you will 
want to set the nails and fili the holes 
with putty. 


On a grooved handrail, the space 
between balusters is filled with short 
pieces of wood called fillets. Handrail 
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Drill pilot holes 


Fillet tc Fill Groove 
between Balusters 


sized for 4d finishing nails in the tops of the 


balusters, and toenail the balusters to the handrail. Set the nails 
on a flat-bottomed handrail, or install fillets on a plowed handrail. 


manufacturers make fillet stock to fit 
the groove in a plowed handrail, or 
you can make your own to match the 
wood on the handrail and balusters. 
Establish the angled end cuts of the 
fillets with a sliding bevel, cut them 
with a chop saw, and fasten them 
between balusters with short finishing 
nails driven into the handrail. 


Installing Round-Top Balusters 


Any baluster with rounded ends for 
fitting is a round-top baluster. If 


Pitch Block + ^ 055] 


Slope 


you're installing round-top balusters, 
you will have to follow a different 
order of tasks. The handrail should 
be cut to length, but you won't install 
it until after the balusters have been 
fastened to the treads. First, you 
must drill holes in the underside of 
the handrail for the balusters. This 
task will be much easier if you make 
a pitch block to guide your drill. 


Making a Pitch Block. A pitch 
block is a triangular piece of 
wood that is cut to represent the rise, 


A pitch block is a triangular piece of wood with sides equal to the 
rise, run, and slope of the stairs. Drill a hole perpendicular to the 
slope side and use it to guide your drill when boring the underside of 


the handrail. 


Tape to 
Mark Depth 


Pitch Block 


Mark for Baluster 
on Tread 


— 


£» With the handrail resting on the tread nosings, transfer baluster 
€» locations from the treads to the handrail. Then drill the baluster 
holes using the pitch block and a drill bit marked for the proper depth 


with a piece of tape. 


run, and slope of the stairs. You can 
use one of the pieces that were cut 
out of the stringer, or you can make 

a new one out of some two-by lum- 
ber. Drill a hole perpendicular to the 
slope side of the block. This hole 
must be accurate, and is best drilled 
on a drill press with the slope side flat 
on the table. The drill bit should be 
the exact diameter of the tops of the 
balusters. This hole will be your guide 
for drilling the handrail. 


^ Laying Out the Handrail. Cut 
the handrail to length, then set 
the handrail along the tread nosings, 
resting it against the newel posts. Use 
the pitch block or a framing square to 
transfer the baluster holes on the 
treads to the handrail. Drill the holes 
for the tops of the balusters. To keep 
the depth of the holes uniform, mark 
your drill bit with a piece of tape. 


7)? installing the Handrail. 
^ Temporarily nail or clamp the 
handrail at its proper height, then 
cut the balusters to length. Be sure 
to make the balusters long enough 


to fit into the handrail holes. Set all 
of the balusters in the treads, first 
spreading glue on the mating sur- 
faces. Align the faces, if necessary. 
Apply glue to the baluster tops and 
handrail holes, then install the hand- 


rail by tapping it with a rubber mallet. 


tops and the holes in the 
handrail, then use a rubber 
mallet to seat the handrail. 


A helper or two will be useful in fitting 
the balusters into the handrail holes. 


Assembling an 
Over-the-Post Balustrade 


An over-the-post balustrade features 
a handrail that is mounted on top 


Assembling an Over-the-Post Balustrade. An over-the-post railing 
has a handrail that sits on top of the newels. The handrail has curved 
fittings that give it an attractive, flowing appearance. 


ml 
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then turn the block on its rise side and scribe the sloped side on the easing. 


of the newel posts. The curved por- 
tions of an over-the-post balustrade 
are called fittings, and they give the 
railing its flowing appearance. Al- 
though it's possible to make your own 
fittings, manufactured ones are quite 
attractive and will save you lots of 
time. This semi-closed, straight-run 
staircase has two fittings, a starting 
easing at the bottom and a goose- 
neck at the top. Use these basic pro- 
cedures along with manufacturer's 
instructions to install a manufactured 
over-the-post handrail. 


With an over-the-post balustrade, you 
assemble the handrail first and then 
install the newels. To assemble the 
handrail accurately, you must estab- 
lish the positions of the newels. In this 
case, they're notched to fit over the 
first tread and the top tread, along 
the centerline of the handrail and the 
balusters. Some starting newels are 
offset in a semicircular, or bullnose, 
starting step, and a curved section of 
handrail, either a volute or a turnout, 
connects to the straight part of the 
handrail. If you're installing a starting 
step with a volute or turnout, refer to 
the manufacturer's paper template to 
lay out the position of the starting 
newel on the starting step. 


Cutting the Starting Easing. 

The first thing to do is to cut the 
starting easing, which curves upward 
to join the straight part of the hand- 
rail. Set the starting easing on a flat 
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Starting Easing 


surface, then slip a pitch block with 
the run side down under the curved 
end of the easing until the sloped 
side of the block just touches the 
fitting. Mark this spot on the fitting, 
then set the pitch block on its rise 
side so that the sloped side aligns 


with the pencil mark and scribe a line. 


Cut along this line with a chop saw. 


Joining the Starting Easing to 

the Handrail. Next, square-cut 
the end of a length of handrail and 
join the starting easing to the hand- 
rail. Most of the time this connection 


Connect the fitting to the straight handrail with a rail bolt. Screw 
one end into the fitting and insert the other end into the %-inch hole 
in the end of the rail. Tighten the nut through the access hole. 


Straight Rail 


1"-Dia. Hole, 
17? Deep 


Rail Bolt 


is made with a rail bolt. To align the 
holes for the bolt, make a template. 
Cut a sliver of handrail from the 
straight rail, and mark a line down 
the center. Measure up from the 
bottom '°/16 inch, and drill a small 
hole, maybe 1⁄6 inch, at the mark. 
Hold the template on the end of 
each adjoining rail and mark the 
hole. Then bore the pieces for the 
rail bolt, as shown. 


Cutting the Gooseneck Fitting. 
The gooseneck is curved to level 
off the handrail at the top of the stairs. 


Set the gooseneck on a flat surface 
so that the curved end points up, set 
the pitch block on its rise edge, and 
slip it under the curve until they're 
touching. Mark the contact point, flip 
the pitch block on its run edge, and 
scribe the angle on the side of the 
gooseneck. Use a handsaw or chop 
saw to cut along this line. 


Joining the Gooseneck to 

the Straight Rail. First rest the 
assembled portion of the handrail on 
the steps with the starting easing cap 
positioned directly over the starting- 
newel centerpoint. Align the goose- 
neck cap with the centerpoint of the 
upstairs newel, making sure the cap 
is level. Mark the end of the goose- 
neck on the straight rail, and cut the 
rail. Install a rail bolt, and fasten the 
gooseneck to the straight rail. You 
now have a fully assembled handrail. 


Cutting and Installing the 

Newels. Set the assembled 
handrail on the steps, align the caps 
over the newel centerpoints, and 
measure the distance between the 
underside of the starting easing and 
the first tread or the floor, depending 
on where the starting newel will sit. 
Add to this measurement the handrail 


Contact Point 


Line Scribed from 
Contact Point 
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Use the pitch block to mark the gooseneck fitting, as shown, then cut along the scribe line with a handsaw 
or power miter saw. 


Layout Mark for Landing Newel 


E 


== Layout Mark for 
Starting Newel 


Mark the cut for the goose- 

neck where the fitting 
joins the straight rail. Hold the 
starting easing over its layout 
point on the first step, and hold 
the gooseneck over the landing- 
newel point. 


height (usually between 30 inches 
and 38 inches, minus the rail depth 
because you're measuring to 

the underside of the rail) to figure 
out the length of the newel posts. 
Cut the base of each newel, notch 


Pitch Block 


Straight Rail 


Cut Line 


Joint between 
Starting Easing 
and Straight Rail 


Measuring Tape 


Set the handrail on the 

treads with the fittings 
centered over the newel loca- 
tions. Measure from the floor 
to the handrail, add the height 
of the installed balusters, and 
cut the newels to this length. 


as necessary, and bolt it to the 
staircase frame. 


Checking the Fit of the 
Handrail. Set the handrail so 
that it locks onto the pins at the tops 
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of the newel posts. If the pins don't 
fit, use a rasp to file them thinner. 
With the rail in place, check that the 
newels are still plumb and that the 
fittings sit squarely on the newels. 
Then remove the handrail and make 
small pencil marks across the joints, 


Landing Newel Pin 


Starting Newel Pin 


6 Make sure that the rail fits tightly against both newel tops and that 
the newels are plumb. Then mark the joints as shown, disassemble the 
handrail, glue it up, and reassemble it. 


cel 
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as shown. Take the rail apart, glue 
the joints, and reassemble it, using 
the pencil marks to realign the 
joints. Plug all of the holes you made 
for the rail bolts, plane the plugs 
flush to the rail surface, and sand 
them smooth. 


Marking the Baluster Layout. 

Scribe a line on the underside 
of the handrail to indicate the cen- 
terline of the handrail. Reset the 
handrail, and mark it for balusters. 
Usually their on-center spacing is 
equal to one-half the tread depth, 
with two balusters per tread: one 
even with the face of the riser, the 
other half a tread-depth away. Mark 
the baluster centerpoints on the 
treads, then use a 48-inch level to 
transfer the layout to the underside 
of the handrail. Use the pitch block 
as a template to drill holes for the 
baluster tops along the centerline 
of the handrail, as described on 
pages 64 and 65. If the balusters 
have pins at their bases, drill holes 
for them in the treads. 


8 Installing the Handrail. Cut 
the balusters to length, spread 
a little construction adhesive in the 
holes, and set the balusters on the 
treads. Then place the handrail 
on top of the balusters and newels, 
and tap it down with a rubber mallet. 
When you're sure the handrail is 
seated properly, adjust the balusters 
so that they're all rotated in the same 
direction, drill a small pilot hole in the 
top and bottom of each baluster, and 
use 4d finishing nails to toenai! the 
balusters to the handrail and treads. 
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Use a level to transfer the baluster layout from the treads to the 
underside of the handrail, then use the pitch block to guide the drill 
when boring the baluster holes. 


Have a helper guide the 
balusters into the holes as 


you set the handrail into place. 


REPAIRING STAIRS AND RAILINGS 


[s sagging stairs are common enough to have 
earneda place in popular folklore. Just think of all the 
movies and novels that signal impending danger with 
| üeaking stair. Often, the problems go unsolved 
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Repairing Stairs and Railings E 


Squeaks and each tread and riser. If wedges it into place lightly with a hammer. The 


have worked themselves loose, coat wedge should be a little longer than 
Squeaking stairs most often are them with glue and reinsert them. If necessary. After it is snug, cut the end 
caused by wood rubbing against wedges are missing, cut new ones flush with the bottom of the tread and 
wood or nails. Squeaks develop from hardwood, such as oak. riser. Then install a horizontal wedge. 
when the wood shrinks or when fitted Wedge both ends of one step before 


Wedge the back of the riser board 


Una ana squeals first. Coat a wedge with glue and tap 


can even occur on brand new stairs 
that were constructed hastily, with 
less than tight joints between risers, 
treads, and skirtboard. 


moving to the next one. 


Silencing Squeaks from Below / EJ "IES aa Wood Block - 


To diagnose and repair a squeak, it 
is best if you can get under the 
staircase. Then have a helper step 
around the offending spot until you 
pinpoint the source of the problem. 
You may want to apply more than one 
of the following repairs just to be safe. 


Shimming the Gaps. If you find any 
gaps where wood meets wood, force 
some wood shims into them. Have y 
your helper move around the step to "i LY 


BRE A A 


Stringer 


css eliminated. If it Shimming the Gaps. Squeaky Replacing Angle Blocks. 
is, pull out the shims, coat them with t : 
: reads may be owing to gaps Angle blocks help prevent gaps 
construction adhesive or glue, and : A 
pu between treads, risers, and from opening between risers 
El skirtboard. Force wedges into and treads. Remove loose blocks, 
Replacing Angle Blocks. If your these gaps with a little glue to clean off old, dried glue, then 


stairs have triangular blocks attached hold them in place. reinstall the angle blocks. 
to the tread-riser joint on the under- 
side of each stair, see if they are 
loose by giving each angle block a 
light tap with a hammer. If any are 
loose, remove them, and use sand- 
paper or a sharp chisel to take off 
the dried glue. Then replace the 
angle blocks using screws and con- 
struction adhesive or glue. 


Screwing Risers to Treads. Check 
the back of the tread; typically it's 
attached to the bottom of the riser. If 
you find that this joint squeaks, close 
any gaps with a couple of 1'/»-inch 
wood screws driven through the back 
of the riser into the edge of the tread. 
Drill a pilot hole and countersink hole 
before inserting the screw. Be careful 
that you don't run the drill bit or screw 
through the tread surface. 


Checking the Wedges. The 
wedges in housed stringers can 
work loose or even drop out. 
Reinsert loose wedges, or cut 
new ones if any are missing. 


Screwing Risers to Treads. 
Drive screws through the back 
of the riser into the tread to close 
a gap. Drill pilot holes for the 
screws to avoid splitting the riser. 


Checking the Wedges. If the stairs 
are constructed with housed stringers, 
they probably have (or should have) 
wood wedges between the stringer 
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Nailing the Front of the 


Tread. Put weight on the front 
of the tread, and drive opposing 
8d finishing nails. 


Hammering 
Block 


Eliminating Squeaks 
from Above 


If you can't get underneath the stairs, 
you'll have to fix the squeaks from on 
top of the stairs. 


Nailing the Front of the Tread. For 
squeaks at the front end of the tread, 
have a helper stand on the tread 
while you drive 8d finishing nails at 
opposing angles through the tread 
into the riser. Drill pilot holes first. 
Sink the heads of the nails with a nail 
set, and then fill the hole with putty. 


Shimming the Tread. If you locate a 
squeak at the rear of the tread, drive 
glue-covered shims into the gap. Trim 
the shims with a utility knife, and use 
a damp rag to wipe off the excess 
glue. To cover the gap, install quar- 
ter-round or other decorative molding. 
Be sure that the molding won't re- 
duce the tread depth below 9 inches. 


Trimmed Shim 
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This procedure will work just as well 
on gaps along the side of the treads 
or risers, where they abut a skirtboard. 


Fastening the Tread. If you sus- 
pect that the squeak is due to a gap 
between the tread or riser and the 
stringer, you need to drive 2 s»-inch 
screws or 8d finishing nails through 
the tread into the stringer. The trick 

is locating the stringers. Usually, 
they're between Y inch and 2 inch- 
es from the edge of the tread, de- 
pending on whether or not the tread 
ends overhang the stringers. The 
third stringer should be in the center. 
Sink the nailheads with a nail set, 
then fill the holes with putty and sand 
the surface. To hide a screwhead, 
countersink the screw and fill the hole 
with a glued wood plug. For improved 
appearance, turn the plug's wood 
grain in the same direction as that 

of the tread. 


Shimming the Tread. Shim the rear of the tread, cut the shims flush with the riser, and attach decorative molding. 


Outside Stringer— 
Flush or Inset 


Centerline of Tread 


Center Stringer 
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Fastening the Tread. Locate stringers at both ends and in the middle of the tread. Drive screws or nails into the 
treads and cover them with wood plugs or putty, respectively. 


Countersunk Nail 
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Repairing Treads 


Stair treads take a lot of abuse, and 
it's not unusual for one or more to 
need repair or replacement. Repair 
should be your first course of action. 
It's usually cheaper and quicker, 
and one new tread will look out of 
place among a stairway full of well- 
worn treads. 


Removing a Tread. Usually, treads 
can be removed without disturbing 
risers. It is best to pry the tread off. 
Use a pry bar to remove any molding 
or nosing from the tread. Protect the 


riser with a thin piece of wood under 
the pry bar. Try to remove balusters 
from the tread without damaging 
them. If this is impossible, see 
“Replacing Balusters,” page 74, for 
further advice. Finally, pry the tread 
loose enough to lift the nailheads, 
then remove the nails with the pry 
bar or a claw hammer. 


Cutting Out a Tread. You may not 
be able to pry a tread out if it is 
fastened to the riser or if your stairs 
have housed stringers. In this case, 
you'll have to cut it out. Try to keep it 
as intact as possible, however, so 


Wood Block 


that you can use it as a template to lay 
out a new tread. 


To cut out a tread, drill a starter hole 
through the tread, then cut it with a 
keyhole saw or reciprocating saw. 
Carefully cut the front edge of the tread 
until you're able to pull it up and break 
it in half. Avoid cutting through the riser 
and stringers underneath. Use a chisel 
to remove any remaining wood. Then 
cut and install the new tread. 


Repairing a Split Tread. If a tread is 
split, try to repair it before opting for a 
replacement. Remove the tread, then 


Removing a Tread. Using a pry bar, gently remove molding or nosing from the tread, then pry the tread loose 
enough to remove the nails. Put a piece of wood under the pry bar to protect risers and skirtboards from damage. 


Keyhole Saw 


Drilled Hole 


Cutting Out a Tread. If the 
tread can't be pried loose, drill 
a hole and cut it out. | 
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Split in Tread 


Repairing a Split Tread. If a tread is split, it isn't always necessary to 
replace it. Try removing the tread, then gluing and screwing a piece of 
plywood to its bottom. 


Return Molding 


much as possible. Use the old tread to lay out the new one. 


cut a piece of plywood large enough 
to lap the split. Attach the plywood to 
the underside of the tread with glue 
and screws. This technique won't 
remove the split, of course, but it may 
stop any further damage. 


Making a New Tread. To make a 
new tread, find a piece of wood that 
matches the other treads. Use the old 


Handrail 


Gap is the 


Baluster Problem 


tread as a template to lay out the new 
one. With a chisel or sandpaper, | 
clean any glue from the edges of the 
old tread, balusters, and molding. : 
Then trace the old tread's outline on 
the new wood. Cut out the new tread, 
then spread glue on all of the wood- 
to-wood joints. Set the tread in place, 
and secure it with screws or nails. 
Replace the balusters and molding. 


Tightening Loose Balusters 


A baluster can loosen at the top or 
bottom. Often, balusters butt directly 
under the handrail and are toenailed 
in place. Sometimes, the butt joint 
isn't perfect, causing a gap between 
the baluster and handrail. The bai- 
uster also can split from the nail and 
separate from the handrail. 


Repairing the Handrail-Baluster 
Joint. If your problem is located at 
the handrail-baluster joint, first deter- 
mine the extent of the damage. If 
the baluster is badly split frorn nailing 
or if there is a significant gap at the 
joint, you may need to replace the 
baluster. (For more information, see 
"Replacing Balusters," page 74.) If 
the baluster can be salvaged, you 
can remedy the problem with a 
wedge or a screw. 


If the butt joint isn't tight, cut a thin 
wedge as wide as the baluster and 
slip the wedge into the joint where 
the gap is widest. Test the fit until you 
are satisfied, then spread glue on the 
wedge and tap it into the gap with a 
mallet. When the glue dries, use a 
chisel or utility knife to trim the wedge 
flush with the baluster. Touch up the 
area with paint, if necessary. 


Handrail 


Countersunk > 
Screw 


Repairing the Handrail-Baluster Joint. Where a baluster has come loose from the handrail, first determine the 
cause of the problem. A gap can be filled with a wedge; loose nails can be replaced by screws. 
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Repairing the Tread-Baluster 
Joint. A loose baluster may be 
due to a failed glue joint on the 
dovetail. Carefully remove the 
molding and tap the baluster 
loose. Clean the mating surfaces, 
reglue, and reassemble. 


Replacing a Doweled Baluster. Remove the old baluster by s 


If loose nails are the problem, try 

to remove them. Then drive a screw 
through the baluster into the handrail 
(drill a pilot hole first). If you are con- 
cerned about appearance, counter- 
sink the screw and cover it with a 
wood plug. 


Repairing the Tread-Baluster Joint. 


At the bottom, balusters typically are 
attached to treads either with dowels 
or dovetails. If a doweled baluster 

is spinning in place, try to pry it 

up enough to inject some glue on 
the dowel. If this doesn't work, try 
toenailing the baluster. Or you may 
need to remove the baluster, clean 
the mating ends, then reglue and 
reinstall them. If you can't remove 
the baluster, you'll have to replace it. 
(See "Replacing Balusters," right.) 


Usually, a dovetailed baluster is 
covered by a piece of return molding 
on the side of the tread. Carefully 
pry the molding off. If the dovetailed 
baluster is loose, tap it out with a 
rubber hammer. Clean the old glue 
off all surfaces, then reinsert the 


Baluster 
Cut Here 


awing it through the middle and twisting it 


freshly glued baluster in the tread. 
If you find a serious gap in the dove- 
tail joint, fill it with a thin strip of wood. 


Replacing Balusters 


If you choose to replace a baluster, 
consider that you may have prob- 
lems matching the new balusters 
to the old. You may be able to find 
a suitable replacement at your 
building-supply store. Ask to look 
through its catalogs if you can't 
find what you need. Or you can 
ask a woodturner to make a re- 
placement. If several balusters 
need replacement, the best choice 
may be to tear them all out and 
replace them with a matching set. 


Replacing a Doweled Baluster. 

If the ends of the tread overhang 
the stringers but there's no return 
molding on the tread ends, the 
balusters are probably fastened to 
the treads with pins or dowels. Saw 
through the baluster. If the joints 
are loose, you should be able to 
pull out both halves. If not, twist 
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with a pipe wrench. Thoroughly clean the hole in the tread before installing the new baluster. 
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Return Molding 


Replacing a Dovetailed 
Baluster. Remove the return 
molding and tap the old baluster 
loose. When installing the re- 
placement baluster, screw or 
nail it through the dovetail. 


the baluster with a large adjustable 
wrench. You may be able to twist 
the baluster and dowel away from 
the tread. Clean the dried glue out 
of the hole in the tread and cut the 
replacement baluster to length. 
Apply glue to both ends of the bal- 
uster and to the holes in the tread 
and handrail, then slip the top of the 
baluster in place. You will need to 
apply pressure to slip the bottom into 
place. Rotate the baluster into 
alignment before the glue sets. 


If you can't remove the dowel from 
the tread, cut it off flush with the tread 
surface (being careful not to mar the 
surface), and bore out the dowel with 
a drill bit of equal diameter. 


Replacing a Dovetailed Baluster. 
Use a pry bar to remove the return 
molding. Tap the dovetail loose by 


| 5 Chiseling 
Out Fillet 


Replacing a Filleted Baluster. Carefully chisel away the fillet or fillets 
holding the baluster in place. Replace the baluster and fillets, which fit 
inside a plowed handrail at the top and inside a skirtboard at the bottom. 


lightly hammering on the baluster, 
and then pry the baluster loose at the 
top (if it's nailed on) or remove the 
screw. Clean the tread and handrail 
of old glue. Cut the new baluster to 
length and install it. Glue the mating 
surfaces or, better yet, glue the joint 
and drive a nail or screw through 

a pilot hole in the dovetail into the 
tread. Replace the molding. 


Replacing a Filetted Baluster. 

If the baluster is encased at the 
bottom inside a skirtboard or at the 
top in a groove on the handrail, it 
may be held in place by fillets, or 
thin pieces of wood, which often 
are glued in place. Chisel out the 
fillet from under the handrail and at 
the skirtboard. You may need to 
remove the skirtboard first. Then 
remove the baluster. Cut the new 
baluster to length and make a new 
fillet or fillets. Toenail the baluster 
in place and glue the fillets beside it. 


Newel Repairs 


Because newel posts are located 

at the ends of the stairs, they're 
especially prone to loosening and 
damage. A loose newel can be dan- 
gerous and, if it goes unrepaired, 

can lead to more problems with the 
balustrade and railing. Tightening the 
newel can be quite a complicated 
project, depending on whether the 
newel is hollow or solid. If you can 
remove the cap, look inside the newel 
to see whether you have a hollow 
newel post. If you find the newel 
bolted to framing or if the newel post 
doesn't have a cap at all, it's solid. 


Tightening a Hollow Newel 


Usually, hollow newel posts are 
fastened by means of a threaded 
rod. The rod may run vertically from 
the top to the bottom of the newel, 
or it may be a horizontal connection 
between the newel and the bottom 
step on the staircase. 


To gain access to the top of a vertical 
threaded rod, remove the newel cap. 
The cap may be threaded on; if it's 

not threaded, you might have to tap it 
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loose with a rubber mallet. With the 
cap removed, tighten the nut on the 
top end of the rod, either where you 
just removed the cap or immediately 
below where the cap fits. The bottom 
of the rod may be attached beneath 
the subflooring. If you can find the 
rod from the lower level and you can 


get access to it, tighten the nut on 
that end as well. 


Often, the end of a lower horizontal 
rod can be located by removing a 
plug on the newel post and, if 
necessary, removing the bottom riser 
or tread. Depending on where it's 


Bottom Tread 


Threaded Rod 


Subfloor 


easier to get access, tighten the nut 
on the newel or within the lower step 
to firm up a loose newel post. 


Tightening a Solid Newel 


A solid newel post may be bolted at 
the bottom to the stringer or to the 


Tightening a Hollow Newel. Turn the nut on the treaded rod to tighten the newel. The rod may run vertically 
through the newel and under the subfloor or horizontally beneath the bottom tread. 


Floor Joist 
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Tightening a Solid Newel. Try to gain access to the newel from below the floor or by removing the bottom 
tread. Tighten the fasteners, adding carriage bolts or lag screws if necessary. 


joist beneath the floor. It could be 
connected with either lag screws or 
carriage bolts and nuts. Depending 
on the construction, you can gain 
access either from a lower level 

or through the riser or tread at the 
bottom of the staircase. Tighten 

all of the fasteners you can reach. 


If the newel post extends through 
the subfloor to the framing and 

you find only a single carriage bolt, 
drill a hole and add another bolt, 
washer, and nut. If the newel rests 
on the subfloor, drill additional 
holes from below into the bottom 
of the newel post and secure the 
post with lag screws. 


If you can't gain access from below, 
then bolt the stringer and newel post 
together. This task is best done if 
you can lift the tread and run the lag 
screws through the stringer and into 
the newel post. Attaching the newel 
post in this way means no fasteners 
will show, and you don't have to plug 
any holes. If you can't gain access 
to the newel post and stringer from 
above or below, you may be able to 
drill a pilot hole through the newel 


Bracket 


to wall framing. 
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Securing a Handrail at the Wall. If tightening 
screws doesn't fix the problem, use longer screws or 
reposition the brackets so that they can be secured 


and into the stringer, then install a 
lag screw. Fill the resulting hole with 
a wood plug or dowel. 


Tightening 
the Handrail 


There are several ways in which a 
handrail can loosen, depending on 
how and where it is fastened. Hand- 
rails along the wall side of a staircase 
are usually attached to brackets that 
are screwed to the wall. Handrails on 
the open side of a staircase may be 
attached to a newel post at the bot- 
tom of the stairs and to the balusters 
along the handrail's length. 


Securing a Wall Rail 


The handrail brackets attached to 

the wall should be screwed through 
the wall into studs or blocking be- 
tween the studs. If the bracket screws 
are loose, tighten them. If tightening 
doesn't work, install larger screws 

or reposition the handrail bracket so 
that you can drive the screws into 
new holes. 


Securing a Balustrade Handrail. Check the 
newels, balusters, and handrail to determine the 
source of the problem. If the handrail is loose at the 
newel, tighten the star nut or rail-bolt nut. 


If none of these approaches works, 
the problem may be that the brackets 
aren't connected to a stud or blocking 
in the wall. It is doubtful that a decent 
carpenter would make such a mis- 
take, but a previous homeowner may 
have unwittingly done so. Find the 
nearest stud with an electronic stud 
finder, by probing the wall with a 
scratch awl, or by lightly tapping on 
the wall with your knuckle, then 
reposition the brackets. 


Securing a Balustrade Handrail 


Usually, the handrail is attached to 
the newel post and the balusters, 

so the looseness you feel in the 
handrail may in fact be caused by 

a loose newel or balusters. First test 
the whole railing in an effort to deter- 
mine the origin of the problem. If 

the newel post or balusters are loose, 
refer to the sections on repairing 
them, beginning on page 73. 


Hollow Newels. A handrail may 
appear loose because of a poor 
connection at the newel post. First 
determine what type of newel you're 
dealing with: hollow or solid. Hand- 


Handrail 


Rail Bolt 
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rails are commonly attached to 
hollow newel posts with rail bolts and 
are held fast by means of a regular 
nut, which can be tightened with a 
socket wrench, or a star nut. A star 
nut is used when you can't get 
access to the nut with a wrench of 
any kind. It has slots into which you 
slip a screwdriver. You tap on the 
screwdriver with a hammer to tighten 
the nut. You can usually gain access 
to this assembly through the bottom 
side of the handrail. You may have 
to remove a wood plug first. 


Solid Newels. With a solid newel 
post, the handrail is often attached 
with a counterbored rail bolt on the 
bottom. You may need a deep- 
throated socket wrench to tighten the 
nut on the rail bolt. If you find that the 
handrail is simply nailed to the newel 
post, remove the nails and install a 
rail bolt, as described in “Fastening 
Handrails to Newels,” page 59. 


Making 
Structural Repairs 


If the stairs have several of the 
symptoms discussed above or if they 
are tilting or sagging, the problem 
may be of a structural nature. A failing 
staircase can be hazardous, so 
consider carefully whether you feel 
competent enough to make the 
correct diagnosis and proper repair. 


Before you can investigate, you 
need to get under the staircase. If 
necessary, remove enough plaster 
and lath, drywall, or other wall 
covering to gain access to the under- 
side of the staircase assembly. With 
the stairs exposed, begin your 
investigation. If the stairs sag on one 
side or the other, see whether the 
stringers have pulled away from the 
wall to which they were nailed or 
screwed. An old method of stair- 
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building had one stringer attached 
only to the wall, without resting on any 
floor surface at all. All of the structural 
support came from the nails used to 
fasten the stringer to the wall. You 
may be able to fix a sagging stair by 
securely nailing the stringer to the 

wall with 16d common nails. 


Check to see whether the tops of 
the stringers have loosened from 

the header joist. Use metal angle 
brackets or joist hangers to resecure 
this connection. 


If you find wood that has rotted or 
split badly, replace it. If the wood 
damage is more localized, you may 
be able to strengthen it by "sistering" 


Alternating 
Plywood 
Supports 


Stringer Reattached 
with Angle iron 


Making Structural Repairs. Loose stringers can be resecured to the 
wall framing with a few nails. A split in a stringer can be mended by 

“sistering” another piece of wood to it. Unnotched stringers may need 
to be reinforced at the header joist with heavy-duty angle iron. 


another piece of lumber or plywood 
to it. The replacement wood must be 
large enough to connect with good, 
solid wood on all sides. 


On older stairs with housed stringers, 
the middle stringer is often an un- 
notched 4x6 or 2x8 that was attached 
at the top and bottom to the inside of 
a header joist. If you find that such a 
stringer has pulled away from either 
header, reinforce the connection 

with heavy-duty (‘/- or /-inch-thick) 
angle iron attached with lag screws or 
carriage bolts. This kind of stringer 
can be improved substantially by 
adding plywood supports under each 
tread, alternating sides along the 
length of the stringer. 


Stringer 
Nailed or 
Screwed 
to Wall 

Studs 


Unnotched 
Support 


Angle Blocks Triangular blocks of 
wood attached with adhesive and nails 
to the underside of the stairs at the junc- 
tion where the tread meets the riser. 


Balusters Small vertical members that 
usually support the handrail. 


Balustrade The entire assembly that 
supports the handrail. It consists of 
newels, balusters, and the handrail. 


Bracketed Stringer An unnotched 
stringer that has a special metal 
bracket attached to the inside to 
support treads. 


Cleated Stringer An unnotched 
stringer that has wood cleats screwed 
to the inside to carry treads. 


Closed Riser A kind of staircase with 
risers installed between treads. 


Dadoed Stringer A mortised stringer 
with channels cut on the inside faces to 
hold the treads. 


Dovetailed Baluster Balusters that 
are attached to treads with dovetail 
joints. An old-fashioned method of 
construction. 


Filleted Balustrade A balustrade 
consisting of spaces filled with short 
pieces of wood between balusters. 


Finial An ornamental projection (on a 
newel, for example). 


Folding Attic Stairs Stairs easily 
pulled down to provide access. 


Gooseneck The uppermost section 
of a curved staircase fitting. 


Handrail The part of the balustrade 
(and wall rail) that is grasped. 


Hangerboard On interior stairs, the 
piece of 94-inch plywood that is nailed 
to the upper framing. 


Headroom The vertical distance from 
the nosing to any object above. 


Hollow Newel A newel post attached 
to the subfloor with a threaded rod. 


Housed Stringer A form of staircase 
construction in which the stringer has 
tapered mortises routed into the face 
of the finish stringer. Treads and risers 
slip into the mortises and are secured 
with wedges. 


Kickboard The 2x4 wood member 
at the base of the stairs that is notched 
into the stringers. 


Ladder Any stairway in which the 
slope exceeds acceptable rise and 
run requirements. 


Landing A horizontal platform at mid- 
flight in a staircase. Most often neces- 
sary on stairs that change directions. 


L-Shaped Stairs A stairway that 
makes a 90-degree turn. 


Mortised Stringer A stringer in which 
recesses have been cut to accept treads 
and sometimes risers. 


Newel A large vertical member to which 
the handrail is attached. Newels provide 
structural support for the balustrade. 


Nosing That part of the tread that over- 
hangs the face of the riser. Nosings are 
often rounded. 


Notched Stringer A stringer that has 
been cut out in a sawtooth pattern to 
support treads and risers. 


Open Riser A staircase in which 
the vertical space between treads is 
left open. 


Over-the-Post Railing A balustrade 
in which a continuous handrail is at- 
tached to the tops of the newel posts. 


Pinned Baluster Manufactured balus- 
ters with wood pins on the base that fit 
into holes bored in the treads. 


Pitch Block A triangular piece of wood 
with sides equal to the rise, run, and slope 
of the stairs. Used as a guide for a drill 
when building the underside of a handrail. 


Platform Stairs Stairs built for access 
to a low deck or patio without the hassle 
of stringers. 


Post-to-Post Railing A balustrade in 
which the handrail is cut to fit between 
newel posts. 


Rabbet A ledge cut along one edge 
of a workpiece. 


Rise A vertical measurement. 


Riser The vertical part of the stair, locat- 
ed between treads. 


Round-Top Baluster Any baluster 
with rounded ends for fitting. 


Run A horizontal measurement of stair- 
way length. 


Skirtboard A piece of trim installed 
between the stairs and a wall. 


Solid Newel A newel post bolted to 
the house frame. 


Spiral Stairs Stairs that rise in a spiral, 
usually made from premanufactured kits. 
Spiral stairs provide limited access and 
should never be used as primary stairs. 


Stair Bracket A metal support fas- 
tened to the wall that is attached to 
the handrail. 


Stairwell The framed hole in the floor 
through which stairs pass. 


Straight-Run Stairs A staircase that 
rises in a Straight line from bottom to top. 


Stringers The structural support mem- 
bers to which treads are attached. Also 
called carriage. 


Total Rise The total vertical distance 
through which the stairs must cross, from 
finished floor to finished floor. 


Total Run The total horizontal distance 
the stairs cover from the face of the top 
riser to that of the bottom riser. 


Tread The horizontal part of the stair 
on which one steps. The nosing is tech- 
nically part of the tread. 


Unit Rise The vertical distance from 
one tread to the next. 


Unit Run The horizontal distance from 
the face of one riser to that of the next. 


U-shaped Stairs Also called switch- 
back stairs, they make a 180-degree turn. 


Utility Staircase A less frequently 
used staircase, usually built for access 
to an attic or basement. 


Wall Rail The handrail attached to the 
wall in an enclosed stairwell. 


Winder An L-shaped staircase that 


uses wedge-shaped treads to make 
a sweeping 90-degree turn. 


Glossary 


B Anchoring, 25-26 
Anchors, post-and-pier, 30 
Angle blocks, 42, 70 
Angle cuts, 58-59 


BW Balusters, 11, 61-62 
installing, 62-64 
installing round-top, 64-65 
repairing, 73-74 
replacing, 74-75 
spacing, 63 

Balustrades, 11 
assembling over-the-post 
oalustrades, 65-68 
building, 54-55 
types, 54 
Building codes, 13 
Building materials: 
for risers, 16 
for stringers, 15-16 
for treads, 16 


B Carriage, 9 
Cleated stringers, 9 
Closed staircases, 7 
Code requirements, 13 
Concrete pads, 31-32 
Corners, 56 


B Dadoes, 49 
Dimensions, stairway, 12-14 
Dry-set brick step, 52 


B Exterior stairs, 8, 28-29, 52 
See also Open-riser exterior stairs 


W Folding attic stairways, 50-51 
Footings, 31-32 
Fractions, changing to decimals, 18 


B Gaps, 70 
Gooseneck fitting, 66-67 
Gravel beds, 31-32 


B Handrails, 11 
code requirements, 13 
installing, 58-60 
L-shaped stairs, 56 
making, 58 
manufactured, 58 
for over-the-post balustrades, 
65-68 
repairing, 77-78 
for round-top balusters, 64-65 
See also Wall rails 
Hangerboards, 24, 39-41 
Headroom, 12 
calculating, 20—21 
making, 21 


B Interior stairs, 8 
B Kickboards, 25, 39 


M Ladder stairs, 7, 48-49 
Landing clearance, 20 
Landings, 13-14 

calculating height, 34 
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determining size, 34-35 

framing, 36-37 
L-shaped stairways, 6 

assembling, 39-41 

calculating rise and run, 34-36 

finishing off, 41—42 

handrails, 56 

stringers for, 37-39 
Lumber selection: 

stringers, 15-16 

treads and risers, 16 ' 


B Materials: See Building materials 
Mortised stringers, 9-10 


B Newel posts: See Newels 
Newels, 11, 53 
installing, 55—58 
making, 55 
repairing, 75-78 
Nosings, 10, 13, 46 
Notched stringers, 9 


B Open-riser exterior stairs: 
assembling, 31—32 
calculating rise and run, 28-29 
laying out stringers, 29-31 
planning, 28 
Open staircases, 7 
Over-the-post balustrades, 65-68 


B Pitch block, 64-65, 66 
Platform stairs, 51-52 
Post-and-pier anchors, 30 
Posts: See Newels 
BW Railings: 
building basic, 60-61 
terminology, 11. See also 
Balustrades, Handrails, 
Wall rails 
Repairs, 69-78 
Baluster, 73-74 
Newel, 75-77 
Structural, 78 
Tread, 72-73 
Rise, 12 
exterior stairs, 28-29 
L-shaped stairways, 34 
straight-run stairways, 18-19 
See also Total rise, Unit rise 
Risers, 10 
for L-shaped stairways, 41-42 
lumber selection, 16 
Round-top balusters, 64-65 
Run, 13 
exterior stairs, 28-29 
L-shaped stairways, 35-36 
straight-run stairways, 18-20 
See also Total run, Unit run 
BM Safety, 13 
Skirtboards, 10-11, 26 
Spacers, 40 
Spindles: See Balusters 
Spiral stairs, 7, 51 
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Squeaks, 70-71 
Staircase building terminology, 9-12 
Staircase construction styles: 
closed vs. open, 7 
interior vs. exterior, 8 
Staircase shapes: 
ladder stairs, 7 
L-shaped stairs, 6 
spiral stairs, 7 
straight-run stairs, 6 
U-shaped stairs, 7 
winder stairs, 6 
Stair footings, 31-32 
Stair repair, 70-73, 78 
Stairway dimensions, 12-14 
Stairwells, 11-12 
Starting easing, 66 
Story pole, 21-22, 48 
Straight-run stairs, 6 
calculating size for, 18-21 
finishing off, 26 
laying out stringers for, 21-24 
locating stringers, 24-26 
Stringers: cleated, 9 
ladder stairways, 48-49 
laying out for straight-run stairs, 
21-24 i 
locating for straight-run stairs, 
24-26 
L-snaped stairways, 37-39 
lumber selection, 15-16 
mortised, 9-10 
notched, 9 
open-riser exterior stairs, 29-32 
winder stairways, 46 


Tools, 14-15 
Total rise, 12 
straight-run stairs,18 
See also Rise, Unit Rise 
Total run, 13, 18 
L-shaped stairways, 35-36 
straight-run stairs, 19-20 
See also Run, Unit run 
Treads, 10 
for L-shaped stairways, 41-42 
lumber selection, 16 
repairing, 72-73 
for winder stairways, 45 


Unit rise, 12-13 
straight-run stairs, 18-19 
See also Rise, Total rise 
Unit run, 13 
straight-run stairs, 19 
See also Run, Total run 
U-shaped stairs, 7 


Wall rails, 60. See also Handrails 
Winder stairs, 6 
basic construction, 44-46 
installing stringers, 46 
pros and cons, 44 


ISS pi ae 
4 & 
e a N 
s A : 3 
— 7 ee 
31 ass RIO NGOS 


ANS 


O— 
? vem > 
: e s UT 
| E 
*» E 3 


NAIL SIZE AND LENGTH LUMBER 
Penny Size p Nail Length Sizes: Metric cross sections are so close to their nearest 
2d i F Imperial sizes, as noted below, that for most purposes they 
3 1 may be considered equivalents. 
qf 
i a Lengths: Metric lengths are based on a 300mm module, 
4d 1e which is slightly shorter in length than a U.S. foot. It will, 
5d 135^ therefore, be important to check your requirements accurately 
6d pt to the nearest inch and to consult the table below (left) to find 
7d 2144" the metric length required. 
8d gun Areas: The metric area is a square meter. Use the following 
9d 2 3j" conversion factors when converting from U.S. data: 
10d 3" 100 square feet = 9.29 square meters. 
12d oa Metric Sizes (Shown before Nearest U.S. Equivalent) _ 
16d 3 ug" millimeters inches millimeters inches 
20d A TE 3 x 150 19 
n 100 4 175 1 Sa 
ae 4 'fe 125 5 x 200 194 
40d 5 150 6 225 194 
50d i2" 
2 75 250 13]. 


6" 100 4 300 1% 
125 5 75 2 
150 6 100 
METRIC LENGTHS A Has 
Meters Equivalent Feet and Inches y 5 175 
6 200 
1.8m 5 19 
2.1m 6' 10 5/s" 3 225 
2.4m 7 10 t2" E a 
2.7m SO 6 100 
3.0m 9' 10 t/s" 
3.3m 309995 a ie 
3.6m 11' 934" 9 175 7 
3.9m 12 9/2 10 200 8 
4.2m 18 9) 9E. 12 225 9 
4.5m 14 9 t/s" 3 100 4 
4.8m 15 9" 4 125 5 
DU 16 834" 5 150 6 
5.4m le Ia 6 175 3 7 
5.7m 18 894" Ü 200 3 8 
6.0m jo" ay" 7 2 - 
6.3m eU 8" 
6.6m eu T i 300 3 
sam 22 7 | Lo EC 
7.2m 23 T'e 100 x 200 4 
7.5m 24 7th" 
7.8m 29 Tt 100 x 300 


150 x 150 


Dimensions are based on 1m = 3.28 feet, 150 x 200 


aor 


or 1 foot = 0.3048m. 


150 x 300 
200 x 200 
250 x 250 
19/ 300 x 300 


Dimensions are based on 1 inch = 25mm 


! This Quick Guide shows you how to design and build all kinds of 
staircases and railings for your home. The most essential information 
you need to successfully handle each task is packed into this concise 
construction manual. Detailed drawings clearly illustrate the step-by-step 
© instruction, which has been written with you, the do-it-yourselfer, in _ 
| mind. With the help of this Quick Guide, you can add value to your home. 
while enjoying the greatest possible savings in time, effort, and money. 
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É Quick ae STAIRS 8 RAILINGS 
>) SHOWS YOU HOW TO: ` ' 

> ™ Design a staircase 

| " Build a basic straight-run stairway 

| E Construct open-riser exterior stairs 

~ E Build an L-shaped staircase with landing 

<<“ ™ Install ladder, spiral, folding, and platform stairs 
>f m Assemble and install balustrades and railings 

E Repair damaged steps, handrails, and balusters 


| OTHER TITLES IN THE QUICK GUIDE SERIES: 


ATTICS PATIOS & WALKS 
BASEMENTS PLUMBING 

CERAMIC TILE PONDS & FOUNTAINS 
DECKS POOL & SPA MAINTENANCE 
FENCES & GATES ROOFING 

FLOORS SHELVING & STORAGE 
GARAGES & CARPORTS SIDING 

GAZEBOS STORAGE SHEDS 
INSULATION & VENTILATION TRIM 

INTERIOR & EXTERIOR WALLS & CEILINGS 
PAINTING WINDOWS & DOORS 


MASONRY WALLS WIRING 


ISBN 1-880029-88-x 
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